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PREFACE. 


THE  object  of  this  treatise  is  to  give  a  full  and 
sy^stematic  account  of  two  principal  divisions  of 
the  science  of  mind, — the  Senses  and  the  Intellect. 
The  remaining  two  divisions,  comprising  the  Emotions 
and  the  WiU,  will  be  the  subject  of  a  foture  treatise, 

WTiile  endeavouring  to  present  in  a  methodical 
form  all  the  important  facts  and  doctrines  bearing 
npoD  mind,  considered  as  a  branch  of  science,  I  have 
seen  reason  to  adopt  some  new  views,  and  to  depart, 
in  a  few  instances,  from  the  most  usual  arrangement 
of  the  topics* 

Conceiving  that  the  time  has  now  come  when 
manj  of  the  striking  discoveries  of  Physiologists 
relative  to  the  nervous  system  should  find  a  recog- 
nised place  in  the  Science  of  Mind,  I  have  devoted 
a  separate  chapter  to  the  Physiology  of  the  Brain 
and  Nerves, 

In  treating  of  the  Senses,  besides  recognizing  the 
80*called  muscular  sense  as  di^tinc^  from  the  five 
8611868, 1  have  thought  proper  to  assign  to  Movement 
and  the  feeUngs  of  Movement  a  position  preceding 
the  Sensations  of  the  senses ;  and  have  endeavoured 
to  prove  that  the  exercise  of  active  energy,  origi- 
nating in   purely  internal  impulses,  independent  of 


iv  I'KEiTACE. 

the  stimulus  produced  by  outward  impressions,  is  a 
primary  fact  of  our  constitution. 

Among  the  Senses  have  been  here  enrolled  and 
described  with  some  degree  of  minuteness,  the  feeUngs 
connected  with  the  various  processes  of  organic  life, — 
Digestion,  Eespiration,  &c. — which  make  up  so  large 
a  part  of  individual  happiness  and  misery. 

A  systematic  plan  has  been  introduced  into  the 
description  of  the  conscious  states  in  general,  so  as 
to  enable  them  to  be  compared  and  classified  with 
more  precision  than  heretofore.  However  imperfect 
may  be  the  first  attempt  to  construct  a  Natural 
History  of  the  Feelings,  upon  the  basis  of  a  uniform 
descriptive  method,  the  subject  of  Mind  cannot  attain 
a  high  scientific  character  until  some  progress  has 
been  made  towards  the  accomplishment  of  this  object. 

In  the  department  of  the  Senses,"  the  Instincts,  or 
primitive  endowments  of  our  mental  constitution,  are 
fiilly  considered ;  and  in  endeavouring  to  arrive  at  the 
original  foundation,  or  first  rudiments,  of  VoUtion, 
a  theory  of  this  portion  of  the  mind  has  been  sug- 
gested. 

In  treating  of  the  Intellect,  the  subdivision  into 
faculties  is  abandoned.  The  exposition  proceeds 
entirely  on  the  Laws  of  Association,  which  are  ex- 
exemplified  with  minute  detail,  and  followed  out  into 
a  variety  of  applications. 

London,  June,  185>V 


PREFACE  TO  TIIE  SECOND  EDITION. 


THIS  edition  has  been  thoroughly  revised,  and  in 
many  places  re -written.  Although  I  have  not 
seen  reason  to  change  any  of  my  leading  views  on 
the  subject  of  mind,  I  hope  I  may  have  succeeded 
in  improving  the  statement  and  exposition  of  them. 

Ik  is  in  the  first  part  of  the  work  where  most 
alteration  has  been  made*  The  explanations  of  the 
Nervous  system  and  the  Senses  have  been  amended 
according  to  the  best  recent  authorities  on  Physi- 
ology, The  Definition  of  Mind  has  been  somewhat 
differently  expressed.  The  systematic  plan  of  de- 
scribing the  Feelings  has  been  modified,  and  all  the 
detailed  descriptions  re«cast*  An  attempt  has  been 
made  to  generalize  the  Physical  accompaniments  of 
Pleasure  and  Pain.  The  Instinctive  foundations  of 
Volition  are  stated  more  exphcitly. 

In  the  second  part,  the  Introduction  to  the  Intel- 
lect has  been  revised,  with  a  view  to  rendering  as 
precise  as  possible  the  natural  subdivisions  of  this 
portion  of  the  mind.  The  doctrine  referring  to  the 
physical  seat  of  revived  impressions  has  been  discussed 
anew,  and  appUcd  to  clear  up  the  difficulties  attending 
the  explanation  of  Sympathy,  The  associating  prm- 
ciple  of  Contrast  has,  on  farther  consideration,  been 
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PREPACE. 


THE  object  of  this  treatise  is  to  give  a  fell  and 
systematic  account  of  two  principal  divisions  of 
the  science  of  mind, — the  Senses  and  the  Intellect. 
The  remaining  two  divisions,  comprising  the  Emotions 
and  the  WHl,  will  be  the  subject  of  a  future  treatise. 

While  endeavouring  to  present  in  a  methodical 
form  all  the  important  facts  and  doctrines  bearing 
upon  mind,  considered  as  a  branch  of  science,  I  have 
seen  reason  to  adopt  some  new  views,  and  to  depart, 
in  a  few  instances,  bom  the  most  usual  aiTangement 
of  the  topics, 

Concei\ing  that  the  time  has  now  come  when 
maDj  of  the  striking  discoveries  of  Physiologists 
reUtire  to  the  nervous  system  should  find  a  recog- 
ma&ed  place  in  the  Science  of  Mind,  I  have  devoted 
a  separate  chapter  to  the  Physiology  of  the  Brain 
and  Nerves. 

Ill  treating  of  the  Senses,  besides  recognizing  the 
so-called  mnscnlar  sense  as  difltinc^  from  the  five 
acnses,  I  have  thought  proper  to  assign  to  Movement 
and  the  feelings  of  Movement  a  position  preceding 
the  Sensations  of  the  senses ;  and  have  endeavoured 
to  prove  that  the  exercise  of  active  energy,  origi- 
nating in.  purely  internal  impulses,  independent  of 
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the  stimulus  produced  by  outward  impressions,  is  a 
primary  fact  of  our  constitution. 

Among  the  Senses  have  been  here  enrolled  and 
described  with  some  degree  of  minuteness,  the  feeUngs 
connected  with  the  various  processes  of  organic  Ufe, — 
Digestion,  Respiration,  &c. — which  make  up  so  large 
a  part  of  individual  happiness  and  misery. 

A  systematic  plan  has  been  introduced  into  the 
description  of  the  conscious  states  in  general,  so  as 
to  enable  them  to  be  compared  and  classified  with 
more  precision  than  heretofore.  However  imperfect 
may  be  the  first  attempt  to  construct  a  Natural 
History  of  the  Feelings,  upon  the  basis  of  a  uniform 
descriptive  method,  the  subject  of  Mind  cannot  attain 
a  high  scientific  character  until  some  progress  has 
been  made  towards  the  accomplishment  of  this  object. 

In  the  department  of  the  Senses,  the  Instincts,  or 
primitive  endowments  of  our  mental  constitution,  are 
fully  considered ;  and  in  endeavouring  to  arrive  at  the 
original  foundation,  or  first  rudiments,  of  Volition, 
a  theory  of  this  portion  of  the  mind  has  been  sug- 
gested. 

In  treating  of  the  Intellect,  the  subdivision  into 
faculties  is  abandoned.  The  exposition  proceeds 
entirely  on  the  Laws  of  Association,  which  are  ex- 
exemplified  with  minute  detail,  and  followed  out  into 
a  variety  of  applications. 

London,  June,  185A. 
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treated  as  the  reproductive  aspect  of  Discrimination, 
or  Relativity. 

The  origin  of  our  notions  of  Space  and  Time  has 
been  more  minutely  traced ;  and  some  additions  have 
been  made  to  the  handling  of  the  great  Metaphysical 
problem,  relating  to  the  External  World. 

Absbdsxn,  February,  1864. 


PEEFACE  TO  THE  THIED  EDITION. 


Fthis  third  edition,  the  work  has  again  been  sub- 
jected to  a  thorough  revision,  involving  numerous 
amendments  both  in  matter  and  in  style. 

The  sketch  of  the  Nervous  System,  and  the  Physio- 
logical references  generally,  have  been  compared  with 
the  statements  given  in  the  newest  works.  The  Reflex 
Actions,  illustrating  the  Will,  by  contrast  and  by  re- 
semblance, are  more  fully  and  systematically  discussed. 

In  the  Intellect,  the  fundamental  conditions,  both 
of  Retentiveness  and  of  Similarity,  have  been  set 
forth  with  greater  precision ;  whereby  clearness  is 
gained  in  following  out  the  details  of  those  great 
leading  functions. 

The  value  of  the  work  is  greatly  enhanced  by  an 
account  of  the  Psychology  of  Aristotle,  which  has  been 
contributed  by  Mr.  Grote.  The  chief  significance  of 
Aristotle's  views,  at  the  present  day,  hes  in  his  recog- 
nizing, in  an  almost  unqualified  manner,  the  double- 
sidedness  of  the  mental  states. 

Absbdebn,  September,  1868. 
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CHAPTER   I, 

DEHKITION  AND  DIVISIONS  OF  MIND. 


1.  T^HE  operations  and  appearances  that  constitute  Mind 
•^  are  indicated  by  such  terms  as  Feeling,  Thought, 
M*^nion%  Reason,  Conscience,  Imagination,  Will,  Passions, 
Affeetious,  Taste.  But  the  Definition  of  Mind  aspires  to 
oonjprehend  in  few  words,  by  some  apt  generalization,  the 
n^hole  kindred  of  mental  facts,  and  to  exclude  everjlhing  of 
a  foreign  character. 

Mind  is  commonly  opposed  to  Matter,  but  more  correctly 
to  the  so-called  External  World,  These  two  oppositos  define 
each  other.  To  know  one  is  to  know  botli.  The  External, 
or.  in  more  philosophical  language,  the  Object,  World  is  dis- 
ttQgaished  by  the  property  called  Extension,  pertaining  both 
f-  ^^  sisting  Matter,  and  to  unresisting,  or  empty  Space.  The 
rnal,  or  the  Subject,  World  is  our  experience  of  eyevy- 
thing  not  extended;  it  is  neither  Matter  nor  Space.  A  tree, 
which  poesesses  extension,  is  a  part  of  the  object  world ;  a 
plessniB,  a  volition,  a  thought,  are  facts  of  the  subject  world, 
or  of  mind  proper. 

IbtuiMmd  is  definable,  in  the  first  instance,  by  the  method 
of  eontiEsIp  or  as  a  remainder  arising  from  subtracting  the 
Olgecl  World  from  the  totality  of  conscious  experience.  It 
that  the  Object  World  is  easily  defined  or  circura- 
Ihe  one  well-understood  property,  Extension,  serves 
I 
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for  this  purpose.     Hence  the  alternative,  or  the  correlative 
Mind,  can  be  circumscribed  with  equal  exactness.     But  thiiii 
negative  definition,  although  precise,  so  far  as  it  goes,  fails  tcz 
indicate  the  full  scope  of  the  enquiry.     Even  after  the  sub — 
stitution  of  the  correcter  phraseology, — Subject  and  Objec-  ^ 
for  Internal  and  External, — we  have  to  admit  that  Objec-  n 
Experience  is  still  conscious  experience,  that  is.  Mind  ;  andi. , 
although  the  development  of  the  object  properties  belongs  t-c3 
other  sciences,  yet  the  foundations  or  beginnings  of  them  musl: 
be  traced  in  mental  science.     Now,  it  has  been  found  possible 
to  sum  up  all  the  properly  mental  phases  in  a  small  number 
of, general  propeilies,  whose  enumeration  (which  is  strictl/ 
speaking  a  Division)  is  all  that  can  be  offered  as  a  positive 
Definition  of  Mind. 

2.  The  phenomena  of  the  Unextended,  or  Subject  Mind, 
are  usually  comprehended  under  three  heads  : — 

I.  Feeling,  which  includes,  but  is  not  exhausted  by,  our 
pleasures  and  pains.  Emotion,  passion,  affection,  sentiment 
— are  names  of  Feeling. 

II.  Volition,  or  the  Will,  embracing  the  whole  of  our 
activity  as  directed  by  our  feelings. 

III.  Thought,  Intellect,  or  Cognition. 

Our  Sensations,  as  will  be  afterwards  seen,  come  partly 
under  Feeling,  and  partly  under  Thought. 

The  three  classes  of  phenomena  have  each  certain  distinc- 
tive characteristics,  and  the  sum  of  all  these  is  a  definition  of 
mind,  by  a  positive  enumeration  of  its  most  comprehensive 
qualities.  There  is  no  one  fact  or  property  that  embraces  all 
the  three.  We  may  have  a  single  name  for  the  whole,  as 
Mind,  the  Subject,  the  Unextended,  Self-Consciousness  ;  but 
it  (loos  not  follow  that  one  general  property  shall  exhaust  the 
whole.  Volition  is  a  distinct  fact  from  Feeling,  although  pre- 
supposing it ;  and  Thought  is  not  necessarily  implied  in  either 
of  the  two  other  properties. 

3.  A  few  renmvks  may  here  be  offered,  by  way  of  elucid- 
ating this  threefold  definition  and  divisioiL 

Fii*st  For  a  notion  of  what  Feeling  is,  we  must  refer  each 
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person  to  their  own  experienca  The  warmth  felt  in  sunshine, 
the  sweetness  of  honey,  the  fragrance  of  flowers,  the  beauty  of 
a  landscape,  are  so  many  known  states  of  feeling. 

Our  pleasures  and  pains  are  all  included  under  this 
head ;  but  many  other  states,  both  simple  and  complex,  that 
are  neutral  as  regards  pleasure  and  pain,  must  also  be  re- 
ferred to  it.  The  entire  compass  of  our  Feelings  could  be 
known  only  by  an  exhaustive  enumeration  ;  frem  which  also 
we  might  expect  to  obtain  a  general  definition  of  Feeling.  It 
is  not  requisite  at  this  stage  that  we  should  either  classify  the 
feelings,  or  arrive  at  their  common  or  defining  properties.  It 
so  happens,  that  we  can  readily  circumscribe  this  part  of  our 
mental  being,  by  that  negative  method  already  exemplified  in 
the  definition  of  mind  as  a  whole  :  for  the  characters  both  of 
thought  and  of  volition  are  remarkably  intelligible  and  pre- 
cise, and  therefore  give  us  a  ready  means  of  laying  down  the 
boundary  of  the  remaining  department. 

We  may,  however,  remark,  before  passing  to  the  consider- 
ation of  the  other  divisions,  that  the  presence  of  Feeling  is 
the  foremost  and  most  unmistakable  mark  of  mind.  The 
members  of  the  human  race  agree  in  manifesting  it  The 
different  orders  of  the  brute  creation  show  symptoms  of  the 
same  endowment  The  vegetable  and  mineral  worlds  are  de- 
void of  it  True,  it  is  each  in  ourselves  that  we  have  the 
direct  evidence  of  the  state ;  no  one  person's  consciousness 
being  open  to  another  person.  But  finding  all  the  outward 
appearances  that  accompany  feeling  in  ourselves  to  be  pre- 
sent in  other  human  beings,  and,  under  some  variety  of  de- 
gi*ee,  in  the  lower  animals,  we  naturally  conclude  their  mental 
state  to  be  similar  to  our  own.  The  gambols  of  a  child, 
the  smile  of  joy,  a  cry  on  account  of  pain,  and  the  corre- 
sponding expressions  for  mental  states  common  to  all  lan- 
guages, prove  that  men  in  every  age  and  nation  have  been 
similarly  affected.  The  terms  for  expressing  pleasure  and 
pain  in  their  various  forms  and  degrees,  are  names  of  feel- 
ings ;  joy,  happiness,  bliss,  comfort,  sorrow,  misery,  agony — 
are  a  few  examples  out  of  this  part  of  the  vocabulary. 
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Secondly.  All  beings  recognized  as  possessing  mind  can 
not  only  feel,  but  also  act.  The  putting  forth  of  force  to  at- 
tain some  end  marks  a  mental  nature.  Eating,  running,  fly- 
ing, sowing,  building,  speaking — are  operations  rising  above 
the  play  of  feeling.  They  all  originate  in  some  feelings  to  be 
flati.sfiftd,  which  gives  them  the  character  of  proper  mental 
actions.  When  an  animal  tears,  masticates,  and  swallows 
ita  food,  hunts  its  prey,  or  flees  from  danger,  the  stimulus  or 
support  of  the  activity  is  furnished  by  its  sensations  or  feel- 
inj^pi.  To  this  feeling-prompted  activity  we  give  the  name 
VditioTu 

The  characteristic  of  being  stimulated  by  the  feelings  of 
sentient  beings  makes  a  wide  contrast  between  volition  and 
the  energies  familiar  to  us  in  nature, — the  powers  of  wind, 
water,  gravity,  steam,  gunpowder,  electricity,  vegetation,  &c. 
YoT  although  the  strong  personifying  tendency  of  mankind 
has  often  coinj)arod  these  powers  to  a  human  will,  yet  in 
reasoning  about  them  scientifically  no  such  comparison  is  ad- 
initled  ;  wliil(.',  in  the  explanation  of  voluntary  actions,  the 
mferenrn  to  ffr^liiig  and  to  thought  is  indispensable. 

Voliti(»n  iH  farther  contrasted  with  such  animal  functions 
ftM  iireatliing,  the  circulation  of  the  blood,  and  the  movements 
of  thn  inteHtinos.  Those  are  actions,  and  serve  a  purpose,  but 
they  are  not  mental  actions.  We  could  imagine  ourselves  so 
eonMtittite<l,  that  th(»se  processes  would  have  had  to  be 
prompted  and  controlled  by  sensations,  emotions, and  desires; 
thc»y  wotild  then  have  been  mental  actions.  As  it  is,  they 
form  a  elass  ai)art,  denominated  Keflex  Actions.  When  nar- 
rowly (examined,  they  appear  to  shade  by  insensible  degrees 
into  vohintary  actions  ;  but  we  are  not  on  that  account  to 
confound  the  \)road  and  fnndann^ntal  distinction  between  the 
unconsdous  and  the  conscious,  involved  in  the  opposition  of 
the  reihjx  and  the  voluntary. 

It  is  imi)ossibl(?,  in  a  brief  preliminary  sketch,  to  indicate 
and  discriminate  all  the  varieties  of  animal  activity.  There 
is  a  cotnjdication  to  be  unravelled  in  this  department  of  the 
mind,  such  as  to  test  severely  the  resources  of  mental  science. 
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It  IB  sufficient  to  remark,  as  the  most  general  law  of  volition, 

pteamire  pmnipts  to  action  for  its  contiDuance,  increase, 

ual ;  and  that  pain  pix^nipts  to  action  for  its  cessation, 

ut,  or  prevention* 

Tbirilly.  The  concluding  attribute  of  the  mental  consstitu- 

m  Thought,  Intelligence,  or  Cognition.     This  includes 

functions  aa  Memory,  Ilcason,  Judgirieut,  and  Iniagina- 

(tioQ.     The  first  lact  implied  in  it  is  Discrimination,  or  sense 

of  difference,  shown  by  our  being  conscious  of  one  sensiition 

^MS  more  intense  than  another,  or  when  we  are  aware  of  two 

libelitiigs  as  differing  in  kind, — for  example,  taste  and  smell, 

Ipiita  and  pleasure,  fear  and  auger.    Another  ftict  is  Similarilif, 

or  sense  of  agreement,  which  is  interwoven  with  the  preceding 

in  all  the  processes  of  thought.     When  we  identify  any  sen- 

ntum  or  present  mental  impression  with  one  that  occurred 

preriously,  there  being  an  interval  between,  we  exemplify  the 

tiwer  of  similarity  ;  the  sun  seen  to-day  recalls  our  previous 

limprBssions  of  his  appearance.     A  third  fact  or  property  of 

dlect  is  lietenlivenes^,  coniTiif>aly  understood  by  the 

names  *  memory '  and  *  recollection/     This  power  is 

Uaseptial  to  the  operation  of  the  two  former  powers  ;  we  could 

lOrtt  discriminate  two  successive  impressions,  if  the  first  did 

iaot  persist  mentally  to  be  contmsted  with  the  second;  and 

wt  eould  not  identify  a  present  feeling  with  one  that  had  left 

'no  tnice  in  our  framework.     Retentiveness,  which  sums  up 

all   that   we   designate   by  memory,   acquisition,  education, 

habits  learning  by  experience,  is  not  wanting  in  the  lower 

lisra  of  acuticnt  life.     For  an  animal  to  have  a  home,  a  cer- 

degrce  of  memory  is  requisite. 

We  have  seen  that  Volition  is  separated  from  Feeling,  by 

iuperadiliiig  the  characteristic  of  action,  or  the  putting  forth 

iOf  eni*rgy  to  serve  an  end.     And  now,  after  the  forei>oiug 

enumejution  of  Intellectual  attributes,  we  can  draw  tlie  line 

tweeu  TTiought  and  Feeling,  which  is  to  complete  the  defi- 

Bptd,  so  far  as  is  needful  at  the  outset. 

tion  as  a  mental  experience  contains  the  facts 
discriminattonj  comparison,  and  retentiveness,  it  Li 
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an  Intellectual  experience  ;  and  in  proportion  as  it  is  want- 
ing in  these,  and  shows  itself  in  pleasure  or  pain,  it  is  of  the 
nature  of  Feeling.  The  very  same  state  of  mind  may  have 
both  an  intellectual  side  and  an  emotional  side ;  indeed,  this 
is  a  usual  occurrence.  And,  like  many  things  that  are  radi- 
cally contrasted,  as  day  and  night,  these  two  distinct  facts  of 
our  nature  pass  into  one  another  by  a  gradual  transition,  so 
that  an  absolute  line  of  separation  is  not  always  possible ;  a 
circumstance  that  does  not  invalidate  the  genuineness  of  their 
mutual  contrast. 

The  exercise  of  Thought  is  greatly  mixed  up  with  Volition 
also,  but  there  is  rarely  any  difficulty  in  distinguishing  the  two 
functions.  Indeed,  it  is  hardly  possible  for  us  to  exist  in  one 
exclusive  state.  Still,  in  our  explanations  of  things,  we  often 
require  to  separate  in  statement  what  is  not  separated  in  fact 

4.  If  we  advert  to  the  various  classifications  of  the  mental 
phenomena  that  have  hitherto  passed  current,  we  shall  find 
that  the  three  attributes  above  specified  have  been  more  or 
less  distinctly  recognized. 

In  the  old  division  of  mind  into  Understanding  and  Will, 
the  element  of  Feeling  would  appear  to  be  left  out  entirely. 
We  shall  find  in  fact,  however,  that  the  feelings  are  implied 
in,  or  placed  under,  both  heads.  The  same  remark  applies  to 
Beid's  classification,  also  twofold  and  substantially  identical 
with  the  foregoing,  namely,  into  Iniellectval Powers  and  Active 
Fowers.  The  submerged  department  of  Feeling  will  be  found 
partly  mixed  up  with  the  Intellectual  Powers,  wherein  are 
iuchuled  the  Senses  and  the  Emotions  of  Taste,  and  partly 
tiHMitoil  of  nniDUji;  the  Active  Powers,  which  comprise  the  ex- 
posit  ion  of  tho  bonovolont  and  the  malevolent  Affections. 

l>r.  Thomas  Hrv>\vn,  displeased  with  the  mode  of  applying 
tho  toww  '  Aotivo*  in  tho  above  division,  went  into  the  other 
o\t\>Muo,  and  bnniMht  torwanl  a  classification  where  Feeling 
»<MM\w  owtin^ly  to  ovoUio  tho  n^i^iou  of  Volition.  He  divides 
<ni>\<!{0  stMtos  \nto  /'//vV  w/j/  otTtH)\>7i$  and  Internal  affections, 
U\  oMrvntO  alVivtions  \w  m«\-\^^s  the  fivlings  we  have  by  the 
Svh  »  ,  \\\  \^\h^  V  \\o\\is,  Son^AU^^u.     Tho  internal  affections  he 
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subdivides  into  TnUllectual  states  of  mind  and  Em&tions.  Hi3 
division  tlitjrefore  is  tantamount  to  Sensution,  Emotion,  and 
Intellect.  All  the  plipnomeim  commonly  recognized  as  of  an 
active  or  volitional  uhameter,  he  classes  as  a  part  of  EmotioiL 

Sir  William  Hamilton,  in  remarking  on  the  arrangement 
followed  in  the  writings  of  Dugald  Stewart,  states  his  own 
view  aa  follows : — '  If  we  take  the  Mental  to  the  exclusion 
of  Material  phenomena,  that  is,  the  phenomena  manifested 
throngh  the  medium  of  Self-tonscionsness  or  Ileflection,  they 
naturally  diWde  themselves  into  three  categories  or  primary 
genera; — the  phenomena  of  Knowledge  or  CofjnituH}, — the 
phenomena  of  Feding  or  of  Pleasure  and  Pain, — and  the 
lena  of  Conation  or  of  Will  ami  Desire,*  Intelligence, 
^ _,  and  Will,  are  thus  distinctively  set  forth. 

I  may  farther  notice  the  mode  of  laying  out  tlie  subject 
that  has  occurred  to  an  able  physiologist*  I  quote  a  passage 
intended  aa  introductory  to  the  Anatomy  of  the  Nervous 
System. 

*  Of  the  functions  performed  through  the  agency  of  the  nervous 
f^stcna,  fionie  are  entirely  corporeal,  whilst  otiiers  involve  pheno* 
i  of  a  mental  or  psychical  nature.  In  the  latter  and  higher 
^of  fiueh  fanctioiifi  are  first  to  be  reckoned  those  purely  intel' 
htimal  ttperationSj  carried  oa  through  the  mstruiuentality  of  the 
braio.,  which  do  not  immediately  arise  from  an  externaJ  Btimulns, 
and  do  not  manifest  themselves  in  oatward  acts.  To  the  eame 
fliuf  also  belong  sensation  and  voUlion,  In  the  exercise  of  sensa- 
tton,  ilie  mind  becomes  conscious,  through  the  medium  of  the 
faraki,  of  impressions  conducted  or  propagated  to  that  organ  along 
tlae  nerves  from  distant  parts ;  and  in  voluntary  motion,  a  atimulas 
to  action  arises  in  the  brainy  and  is  carried  outwards  by  the  nerves 
horn  the  central  organ  to  the  voluntary  muscles.  Lastly,  emotion^ 
whidi  gtvea  rise  to  gestures  and  movements,  varying  with  the 
diffiifeiii  mental  afiections  which  they  express,  is  tin  involaatary 
Halo  of  tiie  mind,  connected  with  some  part  of  the  brain,  and 
taiaenctng  the  muscles  through  the  medium  of  the  nerves/f 
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8 .  DEFINITION  AND  DIVISIONS  OF  MIND. 

In  this  passage  a  quadruple  partition  is  indicated, — Sen- 
sation, Intellect,  Emotion,  and  Volition.  Sensation  is  raised 
to  the  rank  of  a  primary  division.  Except,  however,  as 
regards  one  important  point  to  be  afterwarcTs  adverted  to, 
there  is  nothing  in  Sensation  that  does  not  come  either  under 
Feeling,  as  above  defined,  or  under  Intellect 

5.  In  the  plan  of  the  present  volume.  Part  first,  entitled 
'  Movement,  Sense,  and  Instinct,'  will  include  the  discussion 
of  both  Feeling  and  Volition  in  their  lower  forms,  that  is, 
apart  from  Intellect,  or  so  as  to  involve  Intellect  in  the  least 
possible  degree ;  the  Sensations  of  the  diflferent  Senses  will 
form  a  leading  portion  of  the  contents.  This  division  will 
comprise  all  that  is  primitive  or  instinctive  in  the  suscepti- 
bilities and  impulses  of  the  mental  organization.  The  second 
Part  will  aim  at  a  full  exposition  of  the  Intellectual  pro- 
perties. 

Thus,  while  Feeling,  Volition,  and  Intellect  are  regarded 
as  the  ultimate  properties  and  the  fundamental  classification 
of  mind,  it  is  not  pix>p<.^$ed  that  the  exposition  should  proceed 
strictly  in  the  order  thus  staled. 

Although  Feeling  and  Volition,  in  their  elementary  aspect, 
can  be  explained  before  entering  on  the  consideration  of  the 
IntelltH:t,  while  one  large  imiH>rtant  department  of  Feeling, 
namely,  S^uiSiition,  is  always  ev>nsi Jen.\i  as  int!\)auctory  to  the 
IntolUvtUiU  jx^wor^  yo;  the  full  oxjvssl:ion  of  the  Emotions 
and  the  Aoiivo  inuulsvs  of  our  i:a:ur^  properly  comes  last  in 
iho  svstouuaio  arrauiicinrii:  of  the  mini 

Ov  h  iii  rt\;u:s::o  a:  :ho  v-:;:s^:  :o  give  some  intima- 
liv^u  oi'  a  i^r^vi:  ::.;:.:./,  Iaw  ::;\\lY::vi  :a  the  fundamental 
{ *.vi\  ,',>  ot  l\sc: ::,.::;,;:..::  a':vy;^  :::::.v>L  n^Lnirly,  the  law  of 
K:  *,  V. ,\  v.x.  l\\  :>->  :>  :.-.-:;:  :Vjl:.  jls  :binpe  o:  impression  is 
AU  v,\^l  >xvv.N.;M.'  >\  ::.•■::. ::  .  f  our  Vvir^  ocr:;>v.':jus.  or  of  being 
ii;. ir,.i  ,x  .t,,\-s*  c;;.u":  :v*  '.xV,'."^  ,r  :.*  :h';v;:;^h:.  every  mental 
c\\vi..*\\'  IS  v,.v\c^t:'.  X  :  •  .,  ■*.  \Y;f  ojir:  riTith-er  feel  nor 
V^  .^w  '\vv:.  ,\AV^    .:i  ;  V  rr\>-:. :•/;:■:  :V,'::x  cell      la  every 


LAW  OF  RELATIVITY. 


With  reference  to  many  of  our  feelings,  mankind  have 
'  always  to  some  extent  recognized  the  working  of  this  prin- 
ciple.    It  is  seen  that  the  first  shock  of  the  transition  from 
'one  state  to  another — from  sickness  to  health,  poverty  to 
abmidaoce*  ignorance  to  knowledge — is  the  most  intense^  and 
tlutt  as  the  memory  of  the  previous  condition  fades  away,  so 
does  the  liveliness   of  the  emotion   caused  by  the  changa 
I  Leisure,  retirement,  rest,  are  enjoyed  only  by  contrast  to  pre- 
iTious  toils.     The  incessant  demands  for  novelty  and  change, 
[for  constant  advances  in  wealth,  in  knowledge,  in  the  orrange- 
tnenta  of  society,  failher  show  the  principle  of  Kelativity  as 
I  applied  to  pleasure. 

language   contains   many   names   avowedly  relative,  as 

il,  child  ;  ruler,  subject;  up,  down  ;  north,  south  ;  light, 

rk ;  virtue,  vice.     It  is  obvious  that  either  name  in  those 

plea  implies  the  other;  there  can  be  no  ruler  without  a 

tcU     But.  in  reality,  the  principle  of  Kelativity  applies  to 

[tverything  that  we  are  capable  of  knowing,     "Whatever  we 

;  oonc<?ive  implies  some  other  thing  or  things  also  conceiv- 

^  iht?  contrast,  co-relative,  or  negative  uf  that.     Eed  means 

|lbe  exclusion  of  all  the  other  colours.     If  we  had  never  been 

by  any  colour  except  red,  colour  would  never  have 

recognized  by  us.    When  we  speak  of  a  fixed  star,  we 

to  exclude  certain  other  things^ — the    sun,  planets, 

I  cornet^  &C.    When  we  make  an  aHirruation,  *  the  stars  shine 

[Vy  iheir  own  light/  we  also  by  implieatiuu  make  a  denial, 

'the  stars  do  not  borrow  their  light/ 

[The  appUcations  of  this  priueiple  are  numerous  and  im- 
at*     It  blears  directly  on  the  arts  of  human  happiness; 
It  is  eseentially  involved  in  Fine  Art ;  it  must  be  attended  to 
{is  llie  communication  of  knowledge;  in  Metaphysics  it  con- 
riti   "'      *  ctrineof  the  Absolute.    (For  farther  remarks 
\h  i  and  Diviiiions  ot  Mind,  see  Appendix  A.) 


CHAPTEE  IL 

THE  NERVOUS  SYSTEM. 

1.  A  LTHOUGH  Subject  and  Object  (Mind  and  Matter)  are 
-^  the  most  diametrically  opposite  facts  of  our  experi- 
ence, yet  there  is  a  concomitance  or  connexion  between  mind 
and  a  material  organism.  This  position  is  best  supported  by 
the  subsequent  details.    (See  also  Appendix  B.) 

The  parts  of  the  human  frame  that  chiefly  concern  the 
student  of  mental  science  are  the  Nerves  and  Nerve  Centres 
(principally  collected  in  the  Brain),  the  Organs  of  Sense,  and 
the  Muscular  System.  The  organs  of  sense  and  of  movement 
will  be  described  afterwards;  a  brief  description  of  the 
Nerves  and  Nerve  Centres  will  occupy  this  preliminary 
chapter,  in  which  we  shall  confine  ourselves  as  far  as  possible 
to  the  facts  bearing  directly  or  indirectly  upon  Mind. 

2.  That  the  Brain  is  the  principal  organ  of  Mind  is  proved 
by  such  observations  as  the  following  : — 

(1.)  From  the  local  feelings  that  we  experience  during 
mental  excitement.  In  most  cases  of  bodily  irritation,  we  can 
assign  the  place  or  seat  of  the  disturbance.  We  localize  in- 
digestion in  the  stomach,  irritation  of  the  lungs  in  the  chest, 
toothache  in  the  gums  or  jaws;  and  when  the  mental  workings 
give  rise  to  pain,  we  point  to  the  head.  In  ordinary  circum- 
stances we  have  no  local  consciousness  of  mental  action,  but  in 
a  time  of  great  mental  agitation,  or  after  any  unusual  exertion 
of  thought,  the  aching  or  oppression  in  the  head  tells  where 
the  seat  of  action  is,  precisely  as  aching  limbs  prove  what 
muscles  have  been  exercised  during  a  long  day's  mai*ch.  The 
observation  can  occasionally  be  carried  much  farther ;  for  it 
is  found  that  a  series  of  intense  mental  emotions,  or  an  exces- 
sive strain  on  the  powers  of  thinking,  will  end  in  a  diseased 
alteration  of  the  substance  of  the  brain. 
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(2.)  Injury  or  disease  of  the  bmin  impairs  in  some  way  or 
other  the  powers  of  the  mind.  A  blow  on  the  head  wiU 
de6lroy  consciousness  for  the  time  ;  a  severe  hurt  wiU  cause 
m  losa  of  memory*  The  various  disordei's  of  the  braio,  as 
inAammatiou,  softening,  &c.,  are  known  to  aftect  the  mental 
energies.  Insanity  is  often  accompanied  by  evident  cerebral 
disease. 

(3*)  The  products  of  nervous  waste  are  increased  when 
Uie  mind  is  more  than  ordinarily  exerted.  The  alkaline 
phosphates  (triple  phosphate  of  ammonia  and  ma^aiesia) 
iBiuored  by  the  kidneys  are  derived  principally  from  the 
v«ite  of  nen*ou8  substance  ;  and  tbey  are  sensibly  increased 
after  grcfat  mental  exertion  or  excitement.  Phosphorus 
ftboadd$  more  in  the  brain  than  in  any  other  tissue. 

(4.)  There  is  an  indisputable  connexion  between  size  of 
lirftin  and  the  mental  energy  displayed  by  the  individual  man 
or  animaL  It  cannot  be  maintained  that  size  is  the  sole  cir- 
CQinstaoce  that  determines  the  amount  of  mental  force.  But 
juflt  as  largeness  of  muscle  gives  greater  strength  of  body,  as 
a  general  rule,  go  largeness  of  brain  gives  greater  vigour  of 
mental  impulse,  Tiie  measurements  of  the  heads  of  remark- 
able men  have  often  been  quoted.  *  All  other  circumstances 
beiog  alike,'  says  Dr.  8haqK*y,  *  the  size  of  the  brain  appears 
to  bt^ar  a  g^meral  relation  to  the  mental  power  of  the 
todiiriduali — although  instances  occur  in  wliich  this  rule  is 
MlappUcabIa  The  brain  of  Cuvier  weighed  upwards  of  64 
OCL,  and  that  of  the  late  Dr.  Abcrcrombie  about  63  oz. 
aToiitlupoia.  On  the  other  hand,  the  brain  in  idiots  is 
leoiarkably  smalL  In  three  idiots,  whose  ages  were  sixteen, 
forty,  and  fifty  years,  Tiedemann  found  the  weight  of  their 
mpeetive  bmins  to  be  19  j  oz.,  25  J  oz.,  and  22 1  oz. ;  and  Dr. 
SiioB  records  the  case  of  a  female  idiot  twelve  years  old, 
wboae  brain  weighed  27  oz.  The  weight  of  the  human  brain 
it  tmkm  at  about  3  lbs.  (48  oz.)/— Quain's  Anaiomfj,  YoL  1L» 
P.432L* 

*  I«  m  p>por  by  Vr«  Join  MarsliaU«  of  UniTeraiiy  Callege^  read  bd- 
foR  tliai  EojAi  fiioclciy  (Juae,  1863),  Uii»  aalhor  giv«a  a  minatd  account  of 
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(5.)  The  specific  experiments  on  the  nerve  cords  and 
nen^e  centres,  to  be  afterwards  quoted,  have  proved  the  im- 
mediate dependence  of  sensation^  intelligencej  and  volition  on 
those  parts. 

No  fact  in  our  constitution  can  be  considered  more  certain 
than  this,  that  the  brain  is  tlie  chief  orgiin  of  mind,  and  has 
mind  for  its  principal  function.  As  we  descend  in  the  animal 
scale,  through  Qaudrupeds,  Birds,  Keptik^s,  Fishes,  &c*,  the 
neiTous  system  dwiodica  according  to  the  decreasing  measure 
of  mental  endowment. 

throG  brainn,  one  the  brain  of  a  Bii  ah  woman,  the  others  iha  braint  of  two 
iiiiotfl  of  Kui^peim  descent  Tha  Bushwouian^s  hram  wan  computed  to  h&ve 
weighL'd  in  the  fresh  atiito  31^  oz.  Out)  of  the  idiota  wad  a  woman  ngxid 
foity-two  years;  aho  was  able  to  wulk,  though  budly,  to  nurse  a  doll^  and  to 
Bay  a  few  words  j  the  wriglit  of  her  bmin  wua  10  oz.  Ji  gre.  The  other  was  a 
boy  of  twelvt] ;  ho  cuuld  neither  walk  nor  handle  anythiii^»  nor  arlicuUle  a 
einglo  word ;  thg  weight  of  his  bruin  was  8^  oz.  Thcso  uru  iht*  two  ftmaUeat 
idiut  bmin  a  whose  weight  baa  been  recorded. 

Mr.  Maruhidl  ent»^ra  into  a  very  minute  description  of  the  Htructure  of  all 
the  three  bruins,  imd  hin  r^  marka  are  vahiablu  a^  ehuwing  what  other  dedd- 
enciea,  be»ided  weighty  attach  to  tho  bmina  of  human  bLungsi  of  low  mental 
power.  Not  merely  is  the  corchrum  in  idiota  a  amalli  or^an,  having  oU  the 
proper  paita  on  a  umnllvr  scale,  but  these  part*  are  fewer  in  number,  leti« 
complex,  and  different  in  relative  proportion  and  position.  And  in  particuhtr^ 
tho  convolutions  of  the  bmin  are  much  leas  developed,  much  simpler,  than  in 
an  Qvc^rage  brain.  i>n  eompann^  tho  two  idiuta  in  qut'Stion,  thti  convolutiotis 
of  the  wuin^n  were  moi't>  developed  than  tbuse  ot  the  boy. 

The  circum>tj4nctj  of  inequality  iu  the  richneia  of  tho  convolutionj  has 
been  alluded  to  by  physiologi»tH  aa  explaining  the  cases  of  great  mental  power 
allied  with  Lamina  not  above  the  average  weij^ht.  Such  diBbrencos  have 
actually  been  observed  in  the  esumination  of  brains.  Tho  brain  of  Covier 
was  eaid  to  be  distinguibhod  in  this  rea^H^ct,  as  well  as  in  w flight-  But  the 
connexion  of  forco  of  mind  with  richness  of  convolutions  is  also  liable  to 
various  quulificalionii.  It  does  not  hold  in  the  eomparitaon  of  diilerent  species, 
^the  theep'ii  brain  is  more  highly  convoluted  thiin  tho  dug^tj ;  and  there  are 
well  Authenticatc'd  cases  of  men  of  superior  powers,  whoao  brains,  both  aa  ta 
weight  and  aj  to  convolutions,  were  below  tho  average.  Still,  there  can  b(* 
no  doabt  that  genernlly,  tbuugh  not  universally,  an  increase  in  one  or  b>Lh 
of  Ibeee  peculiariliea  in  the  coneoinitant  of  a  higbt-r  tnental  endowment.  Both 
the  statistics  of  the  Baces  of  men,  and  Comparuiive  Anatomy,  are  decisive  to 
thia  extent. 

Wo  may  readily  suppose  that,  with  a  view  to  intellectual  power,  an 
abundance  of  nervous  elemeuta — fibres  and  corpuscles — must  be  ibooompanied 
with  a  felicitous  distribution  or  arrangement  of  them. 


I 
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3.  *  The  Nervous  System  consists  of  a  central  part,  or 
rather  a  series  of  connected  central  organs  named  the  cerebro- 
spinal axis,  or  cerebrospinal  centre ;  and  of  the  nerves,  which 
have  the  form  of  cords  connected  at  one  extremity  with  the 
cerehro-spinal  centre,  and  extending  from  thence  through 
the  body  to  the  muscles,  sensible  parts,  and  other  organs 
placed  under  their  control  The  nerves  form  the  medium  of 
communication  between  these  distant  parts  and  the  centre ; 
one  class  of  nervous  fibres,  termed  afferent  (incarrying)  or 
centripetal,  conducting  impressions  towards  the  centre, — 
another,  the  efferent  (outcarrying)  or  centrifugal,  carrying 
material  stimuli  from  the  centre  to  the  moving  otgans.  The 
nerves  are,  therefore,  said  to  be  intemuncial  in  their  office, 
"whilst  the  central  organ  receives  the  impressions  conducted  to 
it  by  the  one  class  of  nerves,  and  imparts  stimuli  to  the  other, 
rendering  certain  of  these  impressions  cognizable  to  the  mind, 
and  combining  in  due  association,  and  towards  a  definite  end, 
movements,  whether  voluntary  or  involuntary,  of  diflfereut 
and  often  of  distant  parts.' — Quain,  Introduction. 

The  foregoing  division  of  the  nervous  system  into  nerve- 
centres  and  nerve-cords  determines  the  order  and  method  of 
description  both  as  regards  their  Anatomy,  or  structure,  and 
their  Physiology,  or  function. 

THE  NERVOUS  SUBSTANCE. 

4.  *  The  nervons  system  is  made  up  of  a  substance  proper  and 
peculiar  to  it,  with  inclosing  membranes,  cellular  tissue,  and 
blood  vessels.  The  nervtms  substance  has  long  been  distinguished 
into  two  kinds,  obviously  differing  from  each  other  in  colour,  and 
therefore  named  the  white,  and  the  grey,  or  cineritious  (ash- 
col  onred). 

*  When  subjected  to  the  microscope,  the  nervous  substance  is 
seen  to  consist  of  two  different  structural  elements,  viz.,  fibres,  and 
cells  or  vesicles.  The  fibres  are  found  universally  in  the  nervous 
cords,  and  they  also  Constitute  the  greater  part  of  the  nervous 
centres ;  the  cells  or  vesicles,  on  the  other  hand,  are  confined  in 
a  great  measure  to  the  latter,  and  do  not  exist  in  the  nerves  pro- 
perly so  called,  unless  it  be  at  their  peripheral  expansions  in  some 
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of  the  organs  of  special  sense ;  they  are  contained  in  the  grej 
portion  of  the  brain,  spinal  cord,  and  ganglia,  which  grey  sub- 
stance is,  in  fact,  made  np  of  these  vesicles  intermixed  in  many 
parts  with  fibres,  and  with  a  variable  quantity  of  granular  or 
amorphous  matter.' 

The  nerwe  fibres  are  principally  of  the  class  termed  white, 
or  tubular  nerve-fibres.  They  are  of  microscopic  minute- 
ness. In  thickness,  they  range  from  the  ^3^^  to  the  t^\psjs 
of  an  inch ;  the  medium  or  average  being  -^^^^  of  an  inch. 
When  in  the  fresh  condition,  they  ai^e  homogeneous  and  ' 
transparent,  but  after  separation  from  the  body  they  acquire 
a  double  outline  or  contour,  and  are  apt  also  to  assume  a 
varicose  or  beaded  appearance.  The  inference  as  to  their 
ultimate  structure,  from  these  changes,  is  that  each  tube  con- 
sists of  (1)  an  outer  structureless  membrane,  (2)  an  interior 
surrounding  layer  of  transparent  fatty  matter,  and  (3)  a 
central  core  or  cylinder,  which  is  not  fatty,  but  albuminous  in 
composition.  The  central  band  or  axis  appears  alone,  or  di- 
vested of  the  two  envelopes,  both  in  the  central  connexions  of 
the  fibres,  and  in  the  ultimate  ramifications  in  the  extremities 
of  the  body  ;  being,  therefore,  the  essential  part  of  the  struc- 
ture.   In  thickness,  it  does  not  exceed  the  jiri/.TFTFTr  of  an  inch. 

These  tubular  nerve-fibres  are  finest  on  the  superficial 
layers  of  the  brain,  and  in  the  nerves  of  special  sense ;  they 
are  largest  in  the  motor  nerves.  From  the  foregoing  state- 
ments of  their  size,  we  may  judge  of  the  immense  multipli- 
cation of  the  nervous  elements.  Estimates  have  been  made 
of  the  number  of  fibres  in  individual  nerves.  The  third  cere- 
bral nerve  (the  common  motor  of  the  eyes)  is  supposed  to 
have  as  many  as  fifteen  thousand  fibres  ;  the  small  mot  of  the 
£rth  (governing  mastication)  nine  or  ten  thousand ;  the  nerve 
of  the  tongue  five  thousand ;  these  being  all  motor  nerves, 
which  have  the  largest  fibres.  It  would  be  interesting  to 
estimate  the  probable  number  of  fibres  of  the  nerve  of  sight> 
which,  besides  being  a  sensitive  nerve,  is  much  thicker  than 
any  of  those  just  quoted  ;  there  cannot  probably  be  less  than 
one  hundred  thousand  fibres,  and  there  may  be  many  mora 
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The  number  of  nerve  fibres  forming  the  white  substance  of 
the  brain  must  be  counted  by  hundreds  of  millions. 

In  the  grey  substance  of  the  nerve  centres,  the  nerve 
fibres  are  supposed  to  be  continuous  with  the  cells  or  vesicles 
At  their  other  extremity  in  the  organs  of  sense,  in  the 
muscles,  and  in  the  body  generally,  their  mode  of  termination 
appears  to  be  varied.  Sometimes  they  end  in  loops,  some- 
times in  meshes  of  network  ;  not  unfrequently  sub-dividing 
into  minuter  nerves  (besides  dropping  their  two  investing 
sheaths).  In  other  cases,  they  seem,  according  to  the  ma- 
jority of  Anatomists,  to  end  free  in  fine  points,  or  else  in 
little  swellings  of  various  structure. 

It  is  important  to  ^ote  that  each  fibre  is  continued  un- 
broken and  independent  from  the  central  nervous  masses  to 
the  peripheral  extremity;  there  are  no  loose  ends;  and 
although  the  nervous  cords  frequently  unite,  as  well  as  sub- 
divide, in  their  course,  the  idtimate  fibres  are '  never  fused 
with  one  another. 

The  nerve  cdls,  vesicles,  or  ganglionic  corpmcles,  are  little 
bodies,  of  a  variety  of  forms  ;  being  round,  oval,  pear-shaped, 
tailed,  and  star-like  or  radiated.  They  consist  of  pulpy  mat- 
ter, with  an  eccentric  roundish  body  or  nucleus,  enclosing  one 
or  more  still  smaller  nuclei,  surrounded  by  coloured  gi-anules. 
They  vary  in  size  from  ^J^  to  -^-q^  of  an  inch  in  diameter. 


FiO.  !.• 


•  Nncleated  nerve-corpuscles  mngnified  170  dianieters.     a  and  b  from  the 
cortical  grey  matter  of  the  cerebellum  ;  e  and  d  from  the  spongy  grey  matter 


Wlien  we  take  into  account  the  amount  of  grey  matter  in 
the  brain  and  spinal  coi'd^  which  grey  matter  is  made  up  of 
these  bcidies,  mingled  with  fibres,  the  total  number  of  cor- 
jmscles  occurring  in  the  nervous  substance  would  have  to  be 
reckoned  by  millious. 

With  regard  to  the  corpuscles  existing  in  the  grey  matter  of  the 
convolutions  of  the  brain»  Dr.  Lionel  Beale  gives  the  following 
conclnsious  as  tlio  result  of  his  observations  of  the  brain  in  man, 
iu  the  sheep,  the  cat,  and  the  dog  :— 

*  L  The  numerous  nerve  cella  of  the  gt^j  matter  are  all  con- 
nected witb,  or  give  origin  to,  at  least  two  fibres, 

*  2.  These  fibres,  wide  near  their  origin^  gradnally  diminish 
in  thickness  till  they  are  not  more  than  x^j^Vmr  °^  ^^  *^^^^  ^ 
diameter, 

*  3.  It  ia  probable  that  the  cells  of  the  grey  matter  of  the  con- 
volutions are  connected  together  ;  but,  in  the  adult,  the  cells  are 
not  often  connected  with  those  cells  situated  nearest  them, 

*  4  There  is  no  reason  for  supposing  that  the  nerve  cells,  here 
or  elsewhere,  influence  any  nerve  fibres  save  those  that  are  struC' 
(uraUif  crmfmutriis  with  them.'  (Proceedings  of  the  Royal  Society, 
Vol,  XIL,  p.  G7a) 

Both  the  nerve  fibres  and  the  nerve  cells  or  corpuscles  are 
largely  supplied  with  blood,  a  circumstance  iudicating  great 
activity.  The  grey  matter,  which  is  uoustituted  by  the  pre* 
sence  of  the  corpusdeSi  is  usually  spoken  of  as  the  seat  of 
central  nervous  energy,  and  hence  the  grey  masses  are  called 
the  nervous  centres.  The  sn|>position  is,  that  these  masses 
originate  or  re-inforce  nervous  power,  which  is  then  trans- 
mitted through  the  nevve  fibres  from  one  part  of  the  system 
to  the  otlicr.  It  is,  however,  shown  by  experiments  that  the 
nerv^e  fibres  themselves  generate  force ;  for  the  currents 
passing  through  them  are  augmented  in  their  progress. 

A  second  function  of  the  corpuscles  throws  light  on  the 
plan  and  workings  of  the  brain.  They  are  the  Grand  Junc- 
tions, or  Crossings,  where  the  fibres  communicate  with  one 

6f  the  mp^inna  obl«>np:!ita ;  ff  the  nuclous  of  u  ceUj—  (a,  c,  and  d^  after  Hann- 
over).   Frum  Qt;A.i>'fl  Anatomy* 
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t^Qother,  and  establish  a  vast  system  of  lateral  and  forward 
connexioiis,  necessary  to  the  co-ordinating  and  concatenating 
of  movements   and   sensations,   in  the    bodily    mechanism 

f associated  with  mind.  The  fibres  ascending  through  tlie 
spinal  cord  to  the  brain,  pass  into  cells,  some  lower  and 
others  higher ;  new  hbi^es  proceed  from  these  cells  both 
laterally  and  onwards,  and  cuuimnnicate  with  other  cells  and 
fibres  ia  an  exceedingly  complicated  arrangement  The 
spread  and  expansion  of  the  white  nervous  substance,  in  the 
hemispheres  of  the  brain,  supposes,  of  necessity,  that  the 
fibres  rising  from  below  ent«r  cells  in  the  ganglia  at  the  base 
of  the  brain,  and  that  these  cells  send  out  in  the  upward 
direction  a  much  greater  number  than  what  is  received  from 

(beneath;  and  so  on,  till  the  multiplication  attained  in  the 

'  hemispheres  is  reached. 

THE  KEEVOUS  CENTRES, 
5.  In  the  collective  mass  made  tip  of  the  brain  and  spinal 
cord,  and  denominated  the  cerebro- 
spinal axis  or  centre,  the  following 
parts  stand  distinct  from  each  other, 
although  mutually  connected  by 
bundles  of  nerve  fibres. 

L  The  Spinal  Cord,  contained 
in  tbe  back  bone,  and  sending  out 
two  pail's  of  nerves  from  between 
every  two  vertebrtB,  one  pair  to  each 
side  of  the  body.  The  Cord  consists 
of  a  column  of  w^hite  fibrous  matter 
with  a  grey  portion  enclosed.  In  a 
cross  section,  the  grey  matter  is  seen 
to  form  two  crescents,  with  the  horns 
turned  outwards,  and  connected  in 
the  middle  of  their  convexities  by  a 
cross  band. 

'  *  Plans  in  outline,  showing  thi)  front.  A,  and  tbe  sides,  B,  of  the  spinfil 
^eord  with  the  fiasnres  upon  it ;  also  teotions  of  the  grey  and  white  matter, 
ft&d  tbe  roots  of  the  spinal  aerTes.    «,  a,  Anterior  fissure,    p^  p,  Fostener 
2 
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II.  The  Encephalon  or  Brai^.  This  iacludes  the  entire 
contents  of  the  cavity  of  the  skull,  or  cranium.  The  spinal 
cord  is  continued  up  into  it.  The  brain  is  itself  an  aggregate 
of  distinguishable  masses  of  mixed  grey  and  white  matter. 
Each  of  these  masses  is  looked  upon  either  as  a  distinct 
centre,  or  as  communicating  between  the  centres.  In  pro- 
portion as  the  grey  vesicular  matter  prevails,  the  mass  has 
the  characters  of  a  centre  and  a  grand  junction  ;  according  as 
the  white  fibrous  substance  prevails,  the  part  serves  as  a 
medium  of  conduction  or  communication  solely.  Of  these 
various  masses,  some  have  a  preponderance  of  grey,  others  of 
white  matter.     None  are  purely  of  one  kind. 

The  mere  mechanical  arrangement  of  the  brain  is  ex- 
tremely complex,  and  there  are  difierent  modes  of  classifying 
and  grouping  the  various  portions.  The  division  adopted  by 
human  Anatomists  is  into  four  parts  (a  different  arrangement 
has  been  proposed,  founded  on  Comparative  Anatomy).  Those 
four  parts  are  the  Cerebrum,  the  Cerebellum^  the  Pons  Varolii, 

Fig.  3.» 


fissure,  b,  Posterior,  and  f ,  Anterior  horn  of  grey  matter.  «,  Groy  commis- 
sure, r,  Anterior,  and  «,  Posterior  roots  of  a  spinal  nerve.' — Quain,  Vol.  II. 
p.  438. 

*  '  A  plan  in  outline,  showing,  in  a  lateral  view,  the  parts  of  the  encepha- 
lon separated  somewhat  from  each  other.     A,  Cerohrum.      «,  FiAsure  of 
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and  the  Medulla  Oblongata.  '  The  cerebrum,  which  is  the 
highest  and  by  far  the  largest  part  of  the  human  encephalon, 
occupies  the  upper  and  lai-ger  portion  of  the  cranial  cavity.' 
'The  cerebellum  is  placed  beneath  the  hinder  part  of  the 
cerebrum,  by  which  it  is  completely  overlapped.'  Tlie  pons 
Varolii  is  in  the  base  of  the  brain  near  the  entrance  of  the 
spinal  cord,  and  connects  together  the  three  other  parts, — 
the  cerebrum,  the  cerebellum,  and  the  medulla  oblongata.  The 
medulla  oblongata  connects  the  spinal  cord  with  the  brain. 

6.  In  giving  a  more  detailed  description  of  those  four 
parts,  it  will  be  convenient  to  take  them  in  an  inverse  order, 
beginning  from  below,  or  where  the  brain  joins  the  spinal 
cord. 

(1.)  The  Medulla  Oblongata. — Tliis  portion  is  continuous 
below  with  the  spinal  cord,  of  which  it  seems  an  expansion ; 
lying  wholly  within  the  cranial  cavity,  its  upper  end  passes 
into  the  pons  Varolii     See  Figs.  3  and  4,  D. 

'It  is  of  a  pyramidal  form,  having  its  broad  extremity 
turned  upwards,  from  which  it  tapers  to  its  point  of  con- 
nexion with  the  spinal  cord ;  it  is  expanded  laterally  at  its 
upper  part  Its  length  from  the  pons' to  the  lower  extremity 
of  the  pyramids  is  about  an  inch  and  a  quarter ;  its  greatest 
breadth  is  about  three  quarters  of  an  inch  ;  and  its  thickness 
from  before  backwards  about  half  an  inch. 

In  form  and  general  anatomical  characters,  the  medulla 
oblongata  very  much  resembles  the  cord,  of  which  it  is  a 
prolongation  upwards  to  the  brain.  It  is  not  our  purpose 
here  to  enter  into  the  minute  anatomy  of  the  part,  or  to  set 
forth  the  points  of  difference  between  it  and  the  cord ;  we  need 
only  observe  that  in  it  the  white  and  grey  constituents  of  the 
cord  are  both  increased  in  size  and  altered  in  arrangement. 
The  grey  matter  especially  becomes  more  abundant,  and 
additional  deposits  occur.  The  medulla  oblongata  has  thus 
more  of  the  character  of  an  independent  centre  of  nervous 

SylTins,  which  separates  the  anterior  and  middle  lobes.  B,  Cercbellnm.  C, 
PonsVaroUi.  D,  Medulla  oblongata,  a,  Peduncles  of  cerebrum;  ^,  Superior; 
e^  Middle;  and  d,  Inferior  peduncles  of  cerebellum.'— Qua ur. 
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action,  as  well  as  of  a  grand  junction,  than  belongs  to  the 
cord.  It  gives  origin  to  nen'^es  of  a  very  special  and  ini- 
purtant  natura 

(2.)  The  Pom  Varolii,  or  annular  protvherance  (tuber 
annulare).  (See  Figs.  3  and  4  c.)  This  '  is  a  comparatively 
small  portion  of  the  encephalon,  which  occupies  a  central 
position  on  its  under  surface,  above  and  in  front  of  the 
medulla  oblongata,  below  and  behind  the  crura  cerebri  a, 
and  between  the  middle  crura  of  the  cerebellum  c,  with  all 
which  parts  it  is  connected.'  By  the  term  'crura  cerebri,* 
introduced  in  this  description,  is  meant  the  '  legs  *  or  roots  of 
the  cerebrum,  or  the  two  bundles  of  nerves  that  unite  it  with 
the  parts  below.  The  crura  of  the  cerebellum  express  in 
like  manner  the  several  connexions  of  that  centre  with  the 
other  centres.  On  account  of  the  intermediate  and  con- 
necting position  of  the  pons,  it  has  also  been  called  the 
middle-brain  (meso-cephalon).  From  its  embracing,  as  in  a 
ring,  the  medulla  oblongata  and  stems  of  the  cerebrum,  it  has 
derived  the  name  of  annular  protuberance ;  the  other  name, 
'  pons/  or  bridge,  expresses  the  same  circumstance. 

'  The  substance  of  ^he  pons  Varolii  consists  of  transverse 
and  longitudinal  white  fibres,  interspersed  with  a  quantity 
of  difiTused  grey  matter.  The  transverse  fibres,  with  a  few 
exceptions,  enter  the  cerebellum  under  the  name  of  the 
middle  crura  or  peduncles,  and  form  a  commissural  (or  con- 
necting) system  for  its  two  hemispheres.  The  longitudinal 
fibres  are  those  which  ascend  from  the  medulla  oblongata 
into  the  crura  cerebri,  augmented,  it  would  seem,  by  others 
which  arise  within  the  pons  from  the  grey  matter  scattered 
through  it.*  The  pons  is  thus  mainly  a  grand  junction 
between  the  medulla  oblongata  and  spinal  cord  below,  the 
cerebrum  above,  and  the  cerebellum  behind.  The  existence 
of  a  considerable  amount  of  the  grey  or  vesicular  matter 
proves  that  simple  conduction  or  conmmnication  is  not  the 
sole  function  of  this  part  of  the  brain. 

(3.)  '  The  cerebrum  or  brain  proper  (Figs.  3  and  4,  a),  as 
already  mentioned,  is  the  highest,  and  by  far  the  largest 
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mu  of  the  encephaJon.     It  is  of  an  ovoid  (or  <?pfg)  »hap*5, 
Eli  is  Tegularly  fla.teiied  on  its  under  side*     It  18  placed 
in  the  cTanium  with  its  sroall  end  forwards,  iU  gr*iat**jit  width 
bai^  opposite  to  the  parietal  eminences. 

•The  cerebrum  consists  of  two  lateral  halv'.^,   ^^r  /j  /^m 
as  they  are  called,  which,  though  counir  t«<j   hv  ii 
poitioii  of  nervous  substance^  are  (»epamte4  in  a  gmal 
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the  surface,  but  are  moulded  into  numerous  smooth  and 
tortuous  eminences,  named  convolutions,  or  gyri,  which  are 
marked  oflf  from  each  other  by  deep  furrows,  called  sulci,  or 
anfractuosities.  These  convolutions  are  coloured  externally  ; 
for  the  surface  of  the  cerebral  hemispheres,  unlike  the  parts 
hitherto  described,  is  composed  of  grey  matter.' 

The  complete  description  of  the  cerebrum  includes  an 
account  of  the  external  surface  with  its  convolutions,  and  of 
the  various  masses  that  make  up  the  interior,  and  in  pait 
appear  at  the  base  of  the  brain.  Although  in  the  highest 
degree  interesting  as  a  study,  no  important  application  to  our 
present  subject  arises  out  of  such  minute  knowledge.  There 
are,  however,  a  few  particulars  that  it  is  of  use  for  us  to  add, 
selected  out  of  the  elaborate  detail  of  cerebral  Anatomy. 

A  distinction  exists  between  the  convoluted  mass  of  the 
hemispheres  and  certain  enclosed  smaller  masses  of  the  cere- 
brum. Of  these,  there  are  two  that  are  usually  named 
together,  partly  on  account  of  their  proximity,  and  partly 
because  it  has  not  been  practicable  to  distinguish  completely 
their  functions.  They  are  the  optici  ihalami  and  corpora 
striata,  being  double  and  symmetrical  on  the  two  sides. 
They  both  lie  imbedded  in  the  heart  of  the  hemispheres. 
The  peduncles  or  stems  of  the  cerebrum  pass  into  them 
before  spreading  out  into  the  mass  of  the  hemispheres.  The 
third  important  mass  is  termed  the  corpora  quadrigemina 
(quadruple  bodies),*  from  consisting  of  four  rounded  masses 
put  together  in  a  square.  This  portion  is  more  detached 
than  the  two  others,  and  finds  a  place  between  the  cerebrum 
and  cerebellum.  lu  some  of  the  inferior  animals  it  is  very 
large,  and  takes  a  prominent  position  in  the  general  structure 
of  the  brain  ;  whereas  the  two  other  masses  above  mentioned 
for  the  niost  part  rise  and  fall  according  to  the  degree  of 
development  of  the  convoluted  hemispheres.  Hence  the 
comparative  Anatomist  assigns  to  the  quadruple   bodies  a 

•  See  in  Fif^.  3,  the  two  rounded  eminences  behind  *,  the  superior 
peduncle  of  the  cerebellum.  Thette  represent  the  corpora  qutidrigemiua  in 
section. 
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character  and  function  apart  from  the  rest  of  the  cerebrum." 
I  quote  a  short  description  of  each  of  the  three  centres. 

The  corpora  striata  *  are  two  large  ovoid  masses  of  grey  matter, 
the  greater  part  of  which  is  imbedded  in  the  middle  of  the  white 
substance  of  the  hemisphere  of  the  brain.'  '  The  surface  of  the 
corpus  striatum  is  composed  of  grey  matter.  At  some  depth 
from  the  surface  white  fibres  may  be  seen  cutting  into  it,  which 
are  prolonged  from  the  corresponding  cerebral  peduncle,  and 
give  it  the  streaked  appearance  &om  which  it  has  received  its 
name.* 

•  The  ihalami  optici  (posterior  ganglia  of  the  brain)  are  of  an 
oval  shape,  and  rest  on  the  corresponding  cerebral  crura,  which 
they  in  a  manner  embrace.  On  the  outer  side  each  thalamus  is 
bounded  by  the  corpus  striatum,  and  is  then  continuous  with  the 
white  substance  of  the  hemisphere.'  '  The  inner  side  of  the  two 
thalami  are  turned  to  each  other.'  'The  optic  thalami  are  white 
on  the  surface,  and  consist  of  several  layers  of  white  fibres  inter- 
mixed with  grey  matter.' 

*  In  front  of  the  cerebellum  are  certain  eminences,  which  may 
be  reached  from  the  surface  of  the  brain.  These  are  the  corpora 
quadrigemina,  and  above  them  is  the  pineal  gland.' 

('The  pineal  gland  (conarium)  so  named  from  its  shape 
(fnnus  conuSf  the  fruit  of  the  fir),  is  a  small  reddish  body, 
which  rests  upon  the  anterior  pair  of  the  corpora  quadrigemina.' 
*  It  is  about  three  hues  (a  quarter  of  an  inch)  in  length,  and  its 
broad  part,  or  base,  is  turned  forwards,  and  is  connected  with 
the  rest  of  the  cerebrum  by  white  substance.') 

'The  corpora  or  tubercula  quadrigemina  are  four  rounded 
eminences,  separated  by  a  crucial  depression,  placed  two  on 
each  side  of  the  middle  line,  one  before  the  other.  They  are 
connected  with  the  back  of  the  optici  thalami,  and  with  the 
cerebral  peduncles  at  either  side.' 

'The  upper  or  anterior  tubercles  are  somewhat  larger  and 
darker  in  colour  than  the  posterior.  In  the  adult,  both  pairs  are 
solid,  and  are  composed  of  white  substance  outside,  containing 
grey  matter  within. 

'  They  receive  bands  of  white  fibres  from  below.' — '  A  white 
cord  also  pa^es  up  on  each  side  from  the  cerebellum  to  the 
corpora  quadrigemina,  and  is  continued  onwards  to  the  thalami : 
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these  two  white  cords  are  the  saperior  pedancles  of  the  cere- 
bellam.  At  each  side,  the  corpora  qnadrigemina  send  off  two 
white  tracts,  which  pass  to  the  thalami  and  to  the  commence- 
ments of  the  optic  nerves.* 

*  In  the  human  brain  these  qnadrigeminal  bodies  are  small 
in  comparison  with  their  size  in  the  series  of  animals.  In 
ruminant,  soliped,  and  rodent  animals,  the  anterior  tubercles  are 
much  larger  than  the  posterior,  as  may  be  seen  in  the  sheep, 
horse,  and  rabbit.  In  the  brains  of  carnivora,  the  posterior 
tubercles  are  rather  the  larger.' 

'  In  the  foetus  this  part  of  the  brain  appears  very  early,  and  then 
forms  a  large  proportion  of  the  cerebral  mass.  The  eminences  are 
at  first  single  on  each  side,  and  hollow.  They  are  constant  in  the 
brains  of  all  vertebrate  animals,  but  in  fishes,  reptiles,  and  birds, 
they  are  only  two  in  number,  and  hollow.  In  marsupialia  and 
moDotremata,  they  are  also  two  in  number,  but  solid.' 

In  this  brief  allusion  to  the  different  parts  composing  the 
cerebrum,  we  have  had  to  exclude  the  mention  of  many 
smaller  poi-tions.  We  have  also  avoided  all  allusion  to  the 
ventricles  of  the  brain.  These  are  enclosed  spades  extending 
in  various  directions,  and  serving  as  boundaries  to  the  other 
parts* 

(4.) '  The  cerebellum,  little  brain,  or  after  brain  (Figs.  3  and 
4,  b),  consists  of  a  body  and  three  pairs  of  crura  or  pedMucles, 
by  which  it  is  connected  with  the  rest  of  the  encephalon. 
They  are  named  superior,  middle,  and  inferior  peduncles. 

*  The  following;  passage  may  assist  in  giving  a  connected  view  of  the  cere- 
brum, and  also  of  the  nature  of  the  ventricular  cavities  or  space. 

*  The  hemispheres  are  connected  together  in  the  middle  by  the  corpus 
callosum,  and  it  is  obvious  that  the  structures  fiUing  up  the  interpeduncular 
space,  serve  also  as  connecting  media.  Between  the  corpus  callosum  above 
and  the  peduncles  below,  the  two  hemispheres  are  partially  separated  from 
oiurh  other,  so  as  to  leave  an  interval,  (he  general  ventricular  space,  across 
which  some  slighter  connecting  portions  of  nervous  substance  pass  from  one 
hemisphere  to  another. 

*  Again,  as  seen  in  a  transverse  vertical  section  of  the  cerebrum,  the 
peduncles  diverge  as  they  ascend  towards  the  hemispheres,  and  pass  on  each 
side  through  two  large  masses  of  grey  matter,  sometimes  called  ganglia  of  the 
brain, — at  first  through  the  thalamus  opticus,  and  afterwards  through  a  much 
larger  mass  named  corpus  striatum.     These  two  masses  of  g^y  matter  project 
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*  Hie  superior  peduncles  (Fig.  3»  b)  connect  the  cerebfjllam 
villi  lliA  oerebmm  throogU  the  corpora  quadrigemina,  ,ia  already 
itilBd.  The  inferior  peduncles  d^  pass  downward  to  the  back 
fKi  of  Ibe  medolhfc  oblongata^  The  middle  pedaneles,  c,  paaa 
htm  lite  middle  of  the  cerebellom  aronnd  the  onter  side  of  the 
erwm  of  the  oerebnun,  and  meet  in  front  of  the  pons  Varolii, 
eoaslaitttiog  its  trans  verge  fibres.  Tliey  connect  the  two  halves 
of  tiie  csefebellnm  below.  All  these  pedtincles  consist  of  white 
fbm  onljr  t  <uid  they  pess  into  the  interior  of  the  cerebellum  at 
ia  Ibre  port,* 

*  The  fc'xty  of  the  cerebellum  B,  being  coirered  with  cortical 
ihittiiTice,  is  of  a  grey  colonr  externally,  but  Is  rather  darker  on 
ike  tar&oe  than  the  oerebrcun.  Its  greatest  diameter  is  traus- 
tene :  tl  10  itboat  three  and  a  half  or  four  inches  wide,  about  two 
or  two  mnd  a  half  from  before  backwards,  and  about  two  inches 
dMp  in  the  thickest  part,  but  is  much  thinner  all  round  its  outer 


*■  It  ooDflistB  of  two  lateral  hemutpkeres^  joined  together  by  a 
aedian  portion  called  the  tronn,  or  vermiform  process,  which  iu 
bitdtk  and  in  some  animals  still  lower  in  the  scale,  is  the  only 
fast  egjating,* 

*Tim  body  of  the  cerebellum  at  the  surface,  and  for  some 
^OpIbveOD^stB  of  numerona  nearly  parallel  lamina?  or  folia,  which 
mm  ooatposed  of  grey  and  white  matter,  and  might  be  compared 
willi  ti»  gyri  or  convolations  of  the  oerebmm,  but  are  smaller 
lad  eoi  convoluted.     These  are  separated  by  sulci  of  different 


I  OPQves  emiaeoeeti  on  the  upper  and  inner  iarfnce  of  the 
I  of  the  pedsBiika.  Tminadiatgly  ahorc  the  thftlami  and  oorponi 
f  thm  bcBUsphcns  are  eonnectid  togcUier  mcton  the  median  pUne  by 
I  calkMim ;  and  it  ii  between  the  onder  sorfice  of  tlie  Utter,  «nd 
iitr&ce  of  the  eoitnenon  mentioned  and  tho  tnterpednncnfBT  stmc- 
ihm  ^eiMnl  wntricolAr  fpace  u  aitaat^  in  Ibe  interior  of  the 
Th»  Qfipor  part  of  thie  vpoce  U  again  divided  by  a  median  verticaf 
0  ai  to  form  the  two  taUr^l  ventricles :  bdow  this,  it  forms  a  singld 
Oift  CAM  or  middle  TontricliE-^  iwbich  commanicated  with  both 
aborei,  and,  below,  with  the  rentitclo  of  the  cerebellum 
Tbe  wi^dlaii  vertioil  partition,  which  separatee  the  lateral 
b  c4h<r»  eoomila  at  one  part  (svptum  lacidum)  of  two 
hgm%  hKwym  wludi  i#  eontained  the  Jtfth  and  remaining  ventricle  of  the 
lnta.*-^QeAur. 
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7.  We  must  next  attend  to  the  internal  structure  of  the 
brain,  considered  as  made  up  of  the  two  kinds  of  matter,  the 
grey  and  the  white.  The  distribution  and  an-angement  of 
those  two  kinds  of  matter  throw  light  upon  the  mode  of 
action,  or  the  peculiar  kind  of  activity  that  distinguishes  the 
brain. 

'  White  Part  of  the  Encephalon. — The  white  matter  of  the 
cncephalon  consists  of  tubular  fibres.  The  general  direction 
which  they  follow  is  best  seen  in  a  brain  that  has  been 
hardened  by  immersion  in  spirits,  although  it  is  true  that  we 
do  not  then  trace  the  single  fibres,  but  only  the  fine  bundles 
and  fibrous  lamellae  which  they  form  by  their  aggregation.' 

'  The  fibres  of  the  cerebrum,  though  exceedingly  compli- 
cated in  their  arrangement,  and  forming  many  diflferent  col- 
lections, may  be  referred  to  three  principal  systems,  according 
to  the  general  course  which  they  take,  viz. — 1.  Ascending  or 
peduncular  fibres^  which  pass  up  from  the  medulla  oblongata 
to  the  hemispheres,  and  constitute  the  two  crura  or  peduncles 
of  the  cerebrum.  They  increase  in  number  as  they  ascend 
through  the  pons,  and  still  further  in  passing  through  the 
optic  thalami  and  striated  bodies,  beyond  which  they  spread 
in  all  directions  into  the  hemispheres.  These  were  named 
by  Gall  the  diverging  fibres.  2.  Tran^erse  or  commissural 
Jihres,  which  connect  the  two  hemispheres  together.  3.  Lon- 
gitudinal  or  collateral  fibreSy  which,  keeping  on  the  same  side 
of  the  middle  line,  connect  more  or  less  distant  parts  of  the 
same  hemisphere  together.' 

*  Grey  Matter  of  the  Encephalon. — Considering  the  imputed 
physiological  importance  of  the  grey  nerv^ous  substance,  it 
may  be  well  to  mention  connectedly  the  different  positions  in 
which  it  is  found  in  the  several  parts  of  the  encephalon.* 

'  By  far  the  larger  amount  is  situated  upon  the  convoluted 
surface  of  the  cerebrum  and  the  laminated  surface  of  the 
cerebellum,  forming,  in  each  case,  the  external  cortical  layer 
of  cineritious  matter.' 

I  omit  a  portion  of  the  connected  account  of  the  spread 
of  the  grey  matter  in  the  parts  in  the  interior  and  base  of  the 
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bnin,  aft  inclitdiiig  a  number  of  terms  that  the  reader  has  not 
leen  piep^red  for  in  tlie  present  sketch  of  the  nervous 
^fileiiL  We  xntist  rest  satisfied  wtih  perusing,  in  addition  to 
the  above,  the  account  of  the  distribiUion  of  grey  substance 
a  the  lai^r  portions,  and  in  the  parts  already  in  some  degree 
known  to  OS. 

•  In  the  cram  cerebri,  the  grey  matter  is  collected  into  a 
ditk  maas ;  below  this  it  is  continuous  with  that  of  the  puns 
aad  medulla  oblongata,  and  through  them  with  the  spinal 
eocfL*  Thus,  though  tlie  crum  cerebri  are,  in  the  main,  con- 
nejdoQS  of  white  matter  between  tLe  hemispheres  and  the 
pcrta  below,  jeU  like  the  medulla  oblongata  and  spinal  cord^ 
fliej  CDDtaib  in  the  interior  a  portion  of  the  grey  matter,  and 
iie  to  tbal  ext<!ut  centres  and  junctions,  as  well  as  conductors, 
•In  the  centre  of  each  of  the  corpora  quudrigemina,  grey 
found,  and  it  occurs  in  the  pineal  gland  (and 
gtjuieulata).  These  last  bodies  appear  to  be 
appendi^gea  of  the  la^rge  masses  of  grey  nutter,  situated  in 
tbe  mtenor  of  tlie  cei'ebmm,  nauied  the  optic  tlialami ;  which 
attain  mxe  succeeded  by  the  still  larger  collections  of  this 
rabslanoe*  and  indeed  the  largest  situated  within  the  brain, — 
Vtt,  the  corpora  striata,' 

8L  plan  of  Structure  indicated  h/  the  ahom  arrangemxnt 
^wkUe  and  grty  subsiancc. — It  would  ajipear,  thus,  that  tlie 
bTo*spinal  centre,  or  the  brain  and  spinal  cord  taken 
;  IS  an  :  'r^  of  distinct  nervous  masses  or  parts 

nuide  up  <  i  tare  of  white  and  grey  matter.     The 

grey  matter  is  the  vesicular  substance,  consisting  of  cells  or 
<yiq>tiBcles ;  the  white  matter  is  the  fibrous  substance,  being 
mada  up  of  fibres  bundled  together.  The  gi'ey  matter  is  a 
tenninos;  to  it  the  fibrous  collections  tend,  or  from  it  com- 
mwum  The  fibrous  mutter  couudned  within  any  of  the 
cenbral  masses  is  placed  there  as  a  means  of  conmmnicating 
with  «ame  portion  or  other  of  the  layei's,  or  other  collectious, 
of  gn;y  substance. 

%n.t.T.,i^g  |{,at  one  class  of  nerve  fibres  (the  sensory  or 
_  —  those   distributed   to   senses,  viscera,   &c,-«am 
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employed  in  conveying  influence  from  without  inwards  ;  and 
the  other  class  (raotory  or  outcarrying) — distributed  to  muscles, 
in  conveying  influence  from  within  outwards, — we  find  that 
both  classes  are  usually  mixed  together  in  the  same  rami- 
fying branches,  and  in  the  common  stem  of  white  matter  in 
the  spinal  cord.  Let  us  imagine,  however,  the  two  kinds 
separated ;  the  sensory  nerves  all  emerging  from  the  centres 
on  one  hand,  and  the  motory  nerves  emerging  apdrt  on  the 
other.  We  can  then  express  the  plan  of  the  brain  thus : — 
The  sensory  or  incarrying  fibres  arising  from  the  ex- 
tremities enter  the  cord,  proceed  a  certain  way  there,  and 
begin  to  drop  into  corpuscles;  from  these  corpuscles  fresh 
fibres  arise  and  proceed,  some  onwards  and  some  laterally,  to 
other  cells;  and  so  on.  Thus,  in  the  spinal  cord,  medulla 
oblongata,  pons  Varolii,  &c. — up  to  the  cerebral  hemispheres, 
there  is  a  repeated  system  of  fibres  passing  into  cells,  and 
new  fibres  emerging,  and  going  on  to  other  cells;  giving 
birth  to  an  endless  system  of  cross  communications,  like  the 
railway  network  of  England.  Adverting  now  to  the  enormous 
connecting  mass  of  fibres — ascending,  diverging,  and  trans- 
verse—that make  up  the  white  substance  of  the  brain,  we 
must  consider  how  the  multiplication  has  been  effected. 
There  is  only  one  conceivable  process,  when  we  consider 
that  the  entire  mass  is  m  communication,  through  cells, 
with  the  diminutive  mass  of  the  spinal  cord.  The  process 
is  this.  For  one  fibre  coming  up  from  the  sense  organs  and 
dropping  into  a  cell,  two,  three,  four,  or  more  must  emerge ; 
each  of  these  again,  proceeding  onwards  to  a  new  cell,  and 
there  replaced  by  three,  four,  &c.,  new  fibres ;  and  so  on, 
until  the  expansion  or  multiplication  is  completed.  Within 
the  spinal  cord,  where  there  is  no  increase  of  bulk,  the  mul- 
tiplying process  is  not  begun ;  but  in  the  upper  course  of  the 
cord,  where  it  enters  the  brain,  there  is  an  arithmetical 
necessity  for  the  multiplication.  We  can  hardly  avoid  the 
supposition  that  the  corpora  stnafa  and  the  thalami  optici, 
through  which  the  great  stem  of  the  brain  diffuses  itself 
(by  the  ascending  fibres)  in  the  white  matter  of  the  hemi- 
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heres,  are  the  principal  seats  of  the  multiplying  corpuscles. 

or  every  fibre  carrying  impressions  up  from  the  senses,  and 
ever)'  fibre  caiTying  out  stimulus  to  the  mo%ing  orgiins,  tlnne 
must  be  perhaps  ten  thousand,  perhaps  a  hundred  thousand, 
traversing  the  brain,  involving  a  great  and  rapid  inultiplica- 

ion  in  the  corpuscles  of  the  grey  substance.* 


•  It  tiriTl  be  Jieceftiarj-.  in  ipeaking  of  certain  functiQni  closely  nTlJed  to  tlio 
mmd,  that  mme  Ulusion  be  made  to  the  portion  of  ihe  ncrvou*  org^miztition 
c«U«d  the  SjfmjmiAwtie  Sffttim^  consisting  of  nnnici^>Tia  gan^Ua^  or  little  knots, 
tog^tber  with  ntfnw  eord*,  and  united  by  numeroiu  nerve  cords  or  branches  to 
the  c«rebro-Bpiniil  syatero. 

The  fyinpfttbtftic  systi  m  consists  of  two  knotted  or  ganglionated  oords  or 
•tringi^  mnning,  inside  the  trunk »  from  the  neck  to  the  pelrisi,  one  on  cath 

«f  the  epine*  The  upper  end  is  connocttd  with  groups  of  g'tnglia  in  the 
and  fsoe;  and,  in  the  trunk,  thpre  ore  detached  interlacements  of 
ganglia,  or  pUx¥»t4  haring  connexion  with  tbe  great  viscera  in  the  chest  and 
abdomen. 

The  knotii  or  Ganglia,  are  the  centres  or  grey  nrnssRS  of  the  systotn, 
being  made  np  of  nerve  corpuacks  of  a  particular  kind  (having  usually  a 
ssngle  projection  or  titl).  They  exercise  the  nsual  functions  of  tbe  oorpusclefi, 
in  forwarding,  diverting,  ri'fl»  cling,  and  concatenating  nervous  currents.  Tbe 
Cords  are,  as  in  the  cerebro-^pinal  system,  made  up  of  nerve  fibres,  but  these 
are  of  a  peculiar  sort,  described  as  soft,  granular,  flattiah  (as  opposed  to  tubular) 
fibres,  without  any  surrounding  sheaths  or  investmenis,  and  eonttiiniDg  miiny 
dark  nuclei ;  they  are  caUed  the  gelatinous,  and  the  non-medullatod  fibres. 

United  with  fibres  from  the  cerebro-spinal  system,  these  branches  of 
the  symfathL-tio  are  distributed  over  the  whole  body.  'i'hus,  as  regards 
the  head,  they  are  found  in  the  iris  and  the  blood-vessels  of  the  eye,  in  a 
inasole  of  the  tympanum,  in  the  nose,  the  p^ate,  atid  the  salivary  glands. 
The  great  plexus  of  the  chest  (the  cardiac)  sends  fibres  to  tbe  heart,  the  great 
blood'VesoeUf  and  the  longs ;  from  the  sorta,  nerves  are  continued  to  the 
arteries  throughout  the  body*  The  abdominid  plexus  (calli^d  the  solar  plo3Eiis) 
supplies  the  stomach,  intestines,  liver,  kidneys,  and  other  abdominjil  viscera  ; 
«ach  organ  having  a  small  plexus  of  its  own.  A  still  lower  plexus  eontributf'S 
fibres  to  tha  parts  contained  in  ihe  pelvis.  As  all  the  rami Q cations  contain  a 
OMtain  numbeir  of  cc^ebro-sptnal  fibi^es,  so  it  is  believed  that  the  cranial  and 
■lillial  nerves  contain  everywhere  some  sympathetic  fibres. 

It  is  presumed  from  analogy,  and  from  the  functions  exerted  by  tho 
sympathetic  system,  that  the  fibres  are  of  the  two  clui^sea — inrarrying  and 
outearrying.  The  incarrying  nerves  would  receive  stimulation  fri^m  the 
peripheral  surfaces ;  the  outcarrying  would  convey  motor  stimuli  to  muscular 
fibrea.  This  last  function  is  the  one  most  clearly  manifested.  The  muscular 
fibres  stimulated  by  the  sympathetic  nerves  are  iiltnost  all  involuntary 
musoles^  as  the  \n%  the  heart,  the  muscular  coat  of  the  blood-vessels,  the 
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OF  THE  CEREBRO-SPINAL  NERVES. 

9.  By  the  cerebro-spinal  nerves  are  meant  the  connexions 
of  the  cerebro-spinal  centre  with  the  different  parts  of  the 
body.  These  connexions  consist  of  ramifications  of  nerve 
cords,  threads,  or  bundles,  arising  in  the  central  masses,  and 
distributed  like  the  blood-vessels,  by  subdividing  and  spread- 
ing themselves  over  the  various  organs  and  tissues,  thereby 
establishing  a  connexion  between  the  brain  and  the  remotest 
extremities. 

'  These  nerves  are  formed  of  the  nerve  fibres  already  de- 
scribed, collected  together  and  bound  up  in  membranous 
sheaths.  A  larger  or  smaller  number  of  fibres  inclosed  in  a 
tubular  sheath  form  a  small  round  cord,  usually  named  a 
funiculus;  if  a  nerve  be  very  small,  it  may  consist  of  but 
one  such  cord,  but  in  larger  nerves  several  funiculi  are  united 
together  into  one  or  more  larger  bundles,  which,  being 
wrapped  up  in  a  common  membranous  covering,  constitute 
the  nerve  (Fig.  5).  Accordingly,  in  dissecting  a  nerve,  we 
first  come  to  an  outward  covering,  formed  of  cellular  tissue, 

intestines,  &c.  All  these  parts  are  primarily  governed  by  the  sympathetic 
system,  with  more  or  less  interference  from  the  cerobro- spinal  centres,  through 
the  fibres  intermingling  with  sympathetic  fibre's. 

The  sympathetic  system  presides  over  the  viscera,  which  are  the  organs 
of  the  nutritive  oi  vegetative  life.  It  sustains  the  rhythmical  action  of  the 
heart,  and  of  the  intestines.  The  fibres  distributed  to  the  small  arteries 
everywhere  maintain  these  vessels  in  a  state  of  permanent  contraction,  the 
release  from  which,  by  extraneous  influence,  produces  local  congestion  and 
the  allied  results.  Those  fibres  and  their  function,  receive  the  designation 
vmi-motor. 

The  fibres  of  the  sympathetic  are  not  the  medium  of  sensation.  When 
pain  arises  in  parts  mainly  supplied  by  them,  as  the  intestines,  it  must  be 
attributed  to  the  irritation  of  the  intermingled  fibres  of  the  cerebrospinal 
class. 

Many  of  the  so-called  re/lex  functions  are  due  to  the  operation  of  the 
sympathetic  nerves  and  ganglia.  The  extreme  contrast  to  the  proper  volun- 
tary actions  is  presented  by  the  movements  due  to  this  system — witness  the 
heart;  the  intestines,  and  the  vasi-motor  compresbion  of  the  blood-vessels. 
Indeed,  the  absence  of  sensation  and  the  absence  of  voluntary  control  aro 
essentially  the  same  fact 
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but  often  so  strong  and  dense,  that  it  might  well  be  called 
fibrous.  From  this  common  sheath  we  trace  laminae  passing 
inwards,  between  the  larger  and  smaller  bundles  of  funiculi. 


and  finally  between  the  funiculi  themselves,  connecting  them 
together  as  well  as  conducting  and  supporting  the  fine  blood 
vessels  which  are  distributed  to  the  nerve.' 

'  The  funiculi  of  a  nerve  are  not  all  of  one  size,  but  all  are 
sufficiently  large  to  be  readily  seen  with  the  naked  eye,  and 
easily  dissected  out  from  each  other.  In  a  nerve  so  dissected 
into  its  component  fasciculi,  it  is  seen  that  these  do  not  run 
along  the  nerve  as  parallel  insulated  cOrds,  but  join  together 
obliquely  at  short  distances  as  they  proceed  in  their  course, 
the  cords  resulting  from  such  union  dividing  in  their  further 
progress  to  form  junctions  again  with  collateral  cords ;  so 
that,  in  fact,  the  funiculi  composing  a  single  nervous  trunk 
have  an  arrangement  with  respect  to  each  other  similar  to 
-what  we  find  to  hold  in  a  plexus  formed  by  the  branches  of 
different  nerves.  It  must  be  distinctly  understood,  however, 
that  in  these  communications  the  proper  nerve  fibres  do  not 
join  together  or  coalesce.  They  pass  off  from  one  nervous  cord 
to  enter  another,  with  whose  fibres  they  become  intermixed, 
and  part  of  them  thus  intermixed  may  again  pass  off  to  a 
third  funiculus,  or  go  through  a  series  of  funiculi  and  undergo 
still  further  intermixture.  But  through  all  these  successive 
associations,  the  nerve  fibres  remain,  as  far  as  known,  indi- 
vidually  distinct,  like  interlaced  threads  in  a  rope.' 

*  *  Represents  a  nerve  consisting  of  many  smaller  cords  or  funiculi, 
wrapped  up  in  a  common  cellular  sheath.  A ,  the  nerve.  B,  a  single  f anicalus 
drawn  out  from  the  rest  (after  Sir  C.  Bell).'— QuAur. 
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FUNCTIONS  OF  THE  NERVOUS  SYSTEai. 

live  Nerves, 

10.  The  Nerves  are  divided  into  two  classes,  according  as 
tliey  proceed  from  the  Spinal  Cord,  or  issue  direct  from  the 
brain.  The  first  class,  called  the  Spinal  Nerves,  is  the  most 
numerous.  It  is  not  implied  that  these  nerves  have  no  con- 
nexion with  the  brain,  but  merely  that  their  place  of  emer- 
gence or  '  superficial  origin'  is  in  the  Spinal  Cord.  The 
arrangement  is  to  be  looked  upon  as  a  matter  of  local  con- 
venience. The  nerves  destined  for  the  lower  limbs  do  not 
leave  the  general  trunk  until  they  approach  the  neighbour- 
hood that  they  are  to  supply  ;  that  is,  they  are  prolonged 
within  the  spine  to  its  lower  extremity  ;  whilst  those  branch- 
ing towards  the  arms  emerge  in  the  neck  and  between  the 
shouldei'S.  On  the  other  hand,  the  nerves  that  supply  the 
face  and  head  leave  the  brain  at  once  by  openings  in  the 
skull ;  these  are  the  Cerebral  Nerves.  There  is  no  difference 
of  nature  between  the  two  classes. 

In  the  mode  of  junction  of  the  Spinal  Nerves  with  the 
Spinal  Cord,  a  peculiarity  is  observed  of  great  importance  in 
the  present  subject,  I  have  already  adverted  to  the  fact  that 
they  issue  from  the  spine  in  pairs,  one  pair  between  every 
two  vertebrae ;  there  are  in  all  thirty-one  couples.  Each 
couple  contains  a  right  and  a  left  member,  for  distribution  to 
the  right  and  left  sides  of  the  body.  This  part  of  the  arrange- 
ment is  likewise  a  matter  of  local  convenience.  But,  further, 
when  one  individual  of  these  emerging  couples  is  examined, 
say  a  right  branch,  we  find  that  this  branch  does  not  arise 
from  the  cord  single ;  it  springs  from  two  roots,  and  these, 
after  proceeding  apart  for  a  short  way,  unite  in  the  one  single 
nerve  that  is  seen  to  issue  from  between  the  vertebrae  on  the 
right  side.  The  same  holds  of  any  left  branch  that  may  be 
fixed  upon ;  the  connexion  with  the  cord  is  not  single,  but 
double.  The  smaller  of  the  two  roots,  in  each  case,  proceeds 
from  the  fore  pait  of  the  cord,  and  is  called  the  anterior  root ; 
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flie  other  or  larger  pmceeds  from  the  kinder  portion  of  the 
0Hti,  and  is  called  the  pmtertar  root*  This  last  root,  the 
posterior,  is  distinguished  in  another  point,  besides  its  greater 
giie.  Just  after  leaving  the  cord,  there  is  a  ganglion  or  little 
Avelling  formed  upon  it,  composed  in  pait  of  grey  matter,  and 
}mQg  to  appearance  of  the  mitore  of  a  nerve  centre,  E<iyond 
the  ganglion,  the  two  roots  mingle  and  constitute  the  one 
miT\*%  seen  to  emerge  from  the  spine.* 

IL  Having  thus  noticed  two  classifications  of  the  Nerves, 
the  ctce — into  Spinal  and  Cerebral — unimportant  as  respects 
fimctiou,  the  other — into  Anterior  and  Fosterior  roots — highly 
impaita&t^  as  will  be  seen ;  we  now  proceed  to  illustrate  the 
pciscise  function  of  a  nerve*  The  fundion  of  a  fwrve  i$  to 
(pisaMf^  imprcssiomj  iiiJlueTices,  or  stimuli^  from  one  part  of 
ili  mfiUm  to  anoOicr, 

The  experimental  proofs  of  tliis  position  are  numerous, 
•tul  lliey  are  now  reckoned  conclusive.  If  a  main  trunk 
nerve  supplying  a  limb  be  cut  through,  all  sensation  in  the 
Itmb  ceases,  and  also  all  powder  of  movement  The  blood 
diciiUles  and  the  parts  are  nourishedj  but,  for  the  purposes 
of  ieeliiig  or  action,  the  member  is  excommunicuted,  dead, 
Tbo  tolegmph  wire  is  cut^ 

H  iustead  of  cutting  the  nerve  through,  we  prick  or 
iiritata  it,  we  aiuse  both  feeling  and  movement.  Whether 
tke  trriUi.tion  is  applied  high  or  low,  near  the  nervous  centres 
Of  near  the  extremities  of  the  body,  the  effect  is  the  sama 
Tht  '  riy:  originates  an  impression  or  stimulus,  which  the 
mst\  !     ys  through  its  whole  length  ;  wherever  that  nerve 

nBiifiaSy  there  is  feeling  or  movement,  or  both.  It  appears, 
bowerar  that  the  influence  increases  as  it  passes  along  the 
Vtt9%  pxesentiug  a  marked  contrast  to  the  conduction  of 
deotricity  by  a  wire,  for  th8  electric  current  diminishes  by 
taosauBsioii*    The  nerve  is  not  a  passive,  but  an  active 

12.  We  have  remarked  of  the  nerves  that  they  convey 
for  the  two  distinct  ends  of  causing  action  and  of 
•  See  Fig.  2,  p.  17, 
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causing  feeling.  For  Action,  the  influence  must  proceed  out^ 
wards  from  the  centres  to  the  active  organs;  a  stimulus  fi"om 
the  hrain  or  spiual  cord  has  to  be  transmitted  to  the  limbs, 
trunk,  head,  eyes,  loouth,  voice,  or  other  pnrts  that  are  to  be 
set  in  motion.  For  Feeling,  the  influence  must  pass  ifiimrds. 
In  a  sensation  of  hearing,  for  example,  an  im])ression  made 
on  the  sensitive  surface  of  the  ear  is  conveyed  by  the  nerve 
of  hearing  towards  the  cerebral  centres.  Now,  it  ia  found 
tluit  different  sets  of  ner\^es  ai*e  employed  for  the.se  two  pur- 
poses; one  class  being  exclusively  devoted  to  the  outward 
transmission  of  stimulants  to  action  or  movement,  while  the 
other  class  is  equally  confined  to  the  office  of  conveying 
iniluenco  centre  wards,  for  the  ends  of  sensation  or  feeling. 
The  first  of  these  two  classes  is  that  named  efferent  (out- 
carrying)  nerves,  the  second  comprises  the  afferent  (in- 
carrying)  neiTCs.  In  the  individual  fibres,  it  w^ould  appear 
that  the  influence  always  follows  one  direction.  No  single 
nerve  combines  both  fimctions. 

It  is  further  known,  since  the  discoveries  of  Bell  and 
others,  that  one  of  the  two  roots  of  tbe  spinal  nerves  is 
entirely  composed  of  ner\*es  conveying  the  outw^ard  stimulus ; 
these  are,  therefore,  pui^dy  nerves  of  motion,  motor  nerves. 
The  other  root  consists  of  fibres  transmitting  influence  from 
the  various  parts  of  the  body  inwards  to  the  centres ;  these 
are  called  the  sentiatt  nerves.  (They  are  not  all  sentient  in 
the  full  sense  of  the  word,  as  will  be  afterwards  explained.) 
The  anterior  roots  are  the  motor  nerves ;  the  posterior  roots 
are  the  incarrying  or  sentient  nerves.  On  these  last  roots, 
the  posterior^  the  ganglionic  swellings  occur;  and,  both  in  the 
spinal  nerves  and  in  those  emerging  at  once  from  the  brain 
by  openiiig>?  in  the  cranium,  the  occurrence  of  such  a  bead  ia 
a  proof  that  the  nerve  is  of  the  incarrying  or  sentient  class. 

In  the  experiments  above  described,  as  made  upon  tnink- 
ner\*es  of  an  arm  or  leg,  effects  both  of  movement  and  of  sen- 
sation were  seen  to  follow ;  the  limb  was  thrown  into  con- 
vulsive movements,  and  the  animal  showed  all  the  symptoms 
of  being  in  bodily  paia      If,  now,  instead  of  a  main  trunks 
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the  trial  is  made  upon  one  of  the  roots  of  a  spinal  nerve,  only 
a  single  effect  will  be  produced, — motion  without  sensation, 
or  sensation  without  motion  of  the  part.  If  an  anterior  root 
is  pricked  or  irritated,  movements  of  some  part  of  the  body 
-will  follow,  showing  that  an  active  stimulus  has  been  dis- 
charged upon  a  certain  number  of  muscles.  If  a  posterior 
or  ganglionic  root  is  pricked,  the  animal  will  show  symptoms 
of  pain,  and  the  pain  will  be  mentally  referred  to  the  part 
vhere  the  filaments  of  the  nerve  are  distributed.  If  the 
nerve  is  one  proceeding  to  the  leg,  there  will  be  a  feeling  of 
pain  in  the  leg;  but  there  will  be  no  instantaneous  con- 
vulsions and  contractions  of  the  limb,  such  as  are  produced 
by  irritating  an  anterior  root  All  the  movements  that  an 
animal  makes  under  the  stimulus  of  a  sentient  root,  are 
consequent  on  the  sensation  of  pain  ;  they  are  not  the  direct 
r3sult  of  the  irritating  application.  In  one  of  the  trunk 
nerves  of  an  arm  or  a  leg,  both  motor  and  sentient  fibres  are 
mixed  up,  which  is  the  reason  of  the  mixed  effect  in  the  fii-st 
experiment  above  mentioned.* 

13.  Experiments  with  pure  nerves,  that  is,  with  motor 
fibres  alone,  or  sentient  fibres  alone,  are  best  made  upon  the 
nerves  of  the  head, — the  Cerebral  Nerves.  A  certain  number 
of  these  are  exclusively  motor,  certain  others  are  exclusively 
sentient,  while  a  third  kind  are  mixed,  like  the  spinal  nerves 
beyond  the  point  of  junction  of  the  two  roots. 

The  Cerebral  Nerves  are  divided  into  nine  pairs,  some  of 
these  being  considered  as  admitting  of  farther  subdivision. 
Fimr  are  enumerated  as  nerves  of  pure  sensation  : — ^the  nerve 


*  When  an  anterior  root  is  cut  through,  irritation  of  the  farther  seg- 
ment produces  moTements;  irritation  of  tbe  upper  segment  (nearest  the 
brain)  has  no  effect.  If  a  posterior  root  is  cut,  irritation  of  the  farther  seg- 
ment gives  rise  to  no  signs  of  sensation  or  of  motion  ;  irritation  of  the  nearer 
Begmeot  causes  signs  of  pain.  The  irritation  of  the  farther  segment  of  an 
mnterior  or  motor  root  (whose  result  is  movement  may,  however,  be  accom- 
panied with  slight  indications  of  p  lin ;  the  explanation  of  which  is,  that  the 
cramping  or  violent  contraction  of  the  muscles  stimulates  the  sensory 
muscular  fibres,  which  proceed  to  the  brain  by  the  undivided  posterior,  or 
proper  sensory  roots. 
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of  Smell  (olfactory  nerve,  1st  pair) ;  the  nerve  of  Sight  (optic 
nerve,  2nd  pau')  ;  the  nerve  of  sensation  of  the  Tuugue  and 
Face  generally  (5th  pair) — (this  nerve  contains  also  a  niotur 
portion  distrihutcd  to 'the  muscles  of  mastication);  the  neive 
ot  Hearing  (auditory  nerve,  part  of  the  7th  pair).  These 
nerves,  therefore,  are  engaged  in  transmitting  intluence  fi'om 
the  Bnrfaces  of  special  sense,  the  nose,  eyes,  ears,  tongue,  and 
face,  towards  the  cerehiiil  mass.  Five  nerves  are  enumerated 
as  purely  motor  or  outcarrying  : — the  nerve  supplying  three 
of  the  fuur  recti  (or  i\?ctangularly  arranged)  and  one  of  the 
oblique  muscles  of  the  eye,  and  sustaining  its  ordinary 
movements  (mofor  mmmvnis  Qcvhrum,  3rd  pair) ;  the  nerve 
supplying  tlie  superior  oblique  muscle  of  the  eye  (inKhltaris, 
4th  pair) ;  the  nerve  distributed  to  the  external  rectus  muscle 
of  the  eye,  and  serving  to  abduct  the  two  eyes  by  an  inde- 
pendent stimulus  requisite  in  adjusting  the  eyes  to  diff'ei'ent 
distances  (ahduccnt,  Olh  pair) ;  the  trunk  nerve  for  setting  on 
the  movements  of  the  face  and  features  (2nd  part  of  7th 
pair) ;  the  nerve  for  moving  the  tougue  (9th  pair).  The  pair 
reckoned  the  8th  has  three  divisions : — (1)  the  glosso- 
pharyngeal  or  sensory  nerve  of  the  tongue  and  throat ;  (2) 
the  vagtiH  or  pnaiino-gmtric,  the  sensory  nerve  concerned  in 
respiration,  circulation,  deglutition,  and  digestion ;  (3)  the 
spinal  accessory  or  motor  nerve  for  regulating  the  movements 
of  the  parts  supplied  by  the  vagus — as  the  throat,  larynx,  i 
and  luiigs.  \ 

If  any  one  of  the  four  sensitive  nerves  issuing  from  the 
cranium  be  cut  through,  sensation  in  the  eunuected  organ  is 
lost;  disease  will  produce  the  same  effect     Injury  in  the 
optic  nerve  causes  blindness,  in  the  auditory  •nerve  deafness. 
If  any  one  of  them  is  irritated  by  pricking,  corrosion,  or 
electricity,  a  sensation  is  produced  of  the  kind  proper  to  the    ^ 
nerve ;  if  the  oltkctory  nerve,  there  is  a  smell ;   the  optic,  &^H 
flash  of  light ;  the  auditory,  a  sound  ;  but  no  movement  is  ^ 
generated.     If  any  one  of  the  five  motor  pairs  is  cut,  the 
corresponding   muscles   cease  to   act :   they  are  said  to   be 
paralyzed,  an  effect  also  produced  by  nervous  disease*    If  the 
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iliird  pair  wem  cut,  the  motion  of  the  eyeballs  would  cease. 
It  would  no  longer  be  any  power  of  directing  the  gaze  at 
;  the  most  brilliant  spectacle  would  fail  to  cornmantl 
the  sweeping  glances  of  the  ey^  If  the  mo\ing  portion  of 
the  7th  pair  were  cut  on  one  side,  all  the  rauscles  of  the  fare 
on  that  aide  would  lose  tiicif  tt^usiun,  and  the  equipoise  of 
tht  two  sides  being  thus  destroyed,  the  face  would  bo  set 
wwT\\  by  the  action  of  the  unpaTalyzed  muscles. 

By  experiments  of  this  nature,  the  functions  of  the 
Kfciml  cerebral  nerves  have  been  successively  ascertained. 
Id  like  manner,  the  discovery  of  the  compound  nature  of  the 
spinal  nerves  has  been  fully  contirmed  It  has  been  shown 
beyond  the  possibility  of  doubt,  that  the  nerve  fibres  are 
of  two  distinct  classes,  with  different  functions,  and  that  the 
fibre  never  serves  both  functions. 


Fimdums  of  tht  Spinal  C(yrd  atid  Medulla  OUongata, 

14.  With  regard  to  the  Spinal  Cord,  we  find,  in  the  first 
plioet  that  it  is  necessary  to  sensation  and  to  voluntary 
laoveoient  (movement  from  feeling)  throughout  the  entire 
tnink  and  extremities  of  tlie  lK>dy.  If  the  coixl  is  cut  across 
il  any  part,  all  feeling  is  lost,  and  all  power  of  movement  by 
J>  everywhere  below  that  place,  or  in  every  portion  of 
dy  where  the  nerves  arising  beyond  the  cut  are  distri* 
botMl  If  the  division  is  made  far  down  in  the  back,  the 
lower  limbs  are  the  parts  principally  paralyzed ;  from  them 
;  comes  no  more,  nor  is  it  possible  to  move  them  by  any 
effort.  If  the  cut  is  in  the  neck,  the  pai-alysis  over- 
takes the  arms,  trunk,  and  legs.  It  becomes  e\ndent,  that  the 
oootiiiftity  of  the  cord  with  the  brain  is  necessary  in  order  to 
eomieel  the  mental  system  with  the  boiUly  members.  The 
cord  Uy  itself  will  not  give  the  i>ower  either  of  sensation  or  of 
wliiiitar>'  movement  We  must  regard  this  portion  of  the 
cerebfCKSpinal  «v\is  as  a  main  channel  of  nen'ous  conveyance 
far  aenaation  and  for  voluntary  action,  between  the  brain,  and 
Uw  trunk  and  the  extremities  of  the  body.     The  nerve  ramifi* 
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cations  are  hero,  aa  it  were,  gathered  together  into  one  rope  or  j 
bundle,  fur  convenient  transmission  to  and  from  the  masses 
of  the  enceplmlon.  To  this  extent  the  cord  is  the  assernhhige 
of  the  i^eneral  mass  of  muiifying  or  comnmnieati ng  fibres ; 
we  may  look  upon  it  as  the  trunk  of  the  tree,  the  final  stream 
of  the  river  system  * 

If  now  we  make  experiments  upon  the  cord  when  dis- 
severed fmm  the  braiuy  we  discover  that  a  power  of  producing 
movements,  though  uot  vohmtary,  still  remains.  On  irritat- 
ing any  portion  of  the  substance,  movements  of  the  limbs 
are  observed  This  effect  might,  no  doubtj  arise  from  the 
continuity  of  the  part  with  some  of  the  motor  nerves  ;  for  we 
have  seen  that  movements  in  a  Umb  are  caused  by  piuehiug 
one  of  the  nerv^ea  that  supply  the  limb.  But  there  is  a  mode 
of  tryin;f  the  experiment  so  as  to  prove  decidedly  that  the 
spinal  cord  is  itself  a  source  of  movement ;  that  is,  to  prick 
the  skin  of  the  toes.  Wlien  this  is  done,  a  convulsive  stimulus 
instantly  returns  upon  the  limb  aud  throws  it  into  action. 
Hence  we  infer  that  an  impression  arising  on  the  snrtace  of 
the  body  and  conveyed  to  the  spinal  cord,  but  not  to  the 
brain,  causes  the  cord  to  send  forth  a  motor  stimulus  to  tiie 
moveable  organs ;  a  phenomenon,  moreover,  that  ceases  on 
the  destiniction  of  the  cord, 

'  In  most  instances  where  the  spinal  cord  has  been  divided, 
whether  by  design  or  accident,  it  has  been  found  that  al- 


•  Dr»  Brown-S6qtmrd  has  determined  by  dedrare  cxpenments  thnt  tho 
transmission  of  aensitive  im profusions,  in  the  spmol  cord,  takes  place  ehleay 
through  the  ^rey  malt«T,  und  partly  through  the  anterior  columns  ;  tho  im- 
prpflsiona  hting  conveyed  lo  the  grey  muttoFliy  fibr*ia  pacing  obliquely  across 
the  poiitorior  columns.  Ttt©  novel  part  of  thia  doctrino  is  the  fittributing  of 
&  conductirig  function  to  the  groy  matter ;  although  tho  grey  aubstance 
of  the  cord  contains  white  fibres,  thsae  are  comparatively  fuw  in  numbor,  and 
the  conclujion  aeoma  ineM'table  that  a  line  of  nervoua  communication  ia 
maintaiuGd  by  the  corpusclea  of  tho  cord  iind  their  connecting  Bbrcs*  Tho 
communication  with  the  bruin  is  maintained  afl<jr  cutting  through  the  whito 
columna,  provided  tho  grey  eubstance  remtnns  intact;  or  if,  although  cut 
itibi  ut  difftTL-nt  plttcc«|  it  id  nowhere  completely  aevercd.  In  the  point  of 
dpeciiil  function,  there  u)  mucb  unceTtaitity  us  between  the  antoiior  and 
the  poatdrior  oolutiiii«» 
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though  the  will  cannot  move  the  paralyzed  parts,  movements 
do  occur  in  them  of  which  the  individual  is  unconscious,  and 
which  he  is  wholly  unable  to  prevent.  These  take  place 
sometimes  as  if  spontaneously,  at  other  times  as  the  effect  of 
the  application  of  a  stimulus  to  some  surface  supplied  by 
spinal  nerves.  The  apparently  spontaneous  movements 
frequently  resemble  voluntary  actions  so  closely,  that  it  is 
almost  impossible  to  distinguish  them.' 

'  The  following  experiments  serve  to  illustrate  these 
actions:  — 

*  If  a  frog  be  pithed  by  dividing  the  spinal  cord  between 
the  occipital  hole  and  the  first  vertebra,  an  universal  convul- 
sion takes  place  while  the  knife  is  passing  through  the 
nervous  centre.  This,  however,  quickly  subsides  ;  and,  if  the 
animal  be  placed  on  the  table,  he  will  assume  his  ordinary 
position  of  rest.  In  some  exceptional  cases,  however,  frequent 
combined  movements  of  the  lower  extremities  will  take  place 
for  a  longer  or  shorter  time  after  the  operation ;  when  all 
such  disturbance  has  ceased,  the  animal  remains  perfectly 
quiet,  and  as  if  in  repose,  nor  does  there  appear  to  be  the 
slightest  expression  of  pain  or  suffering.  He  is  quite  unable 
to  move  by  any  voluntary  effort  However  one  may  try  to 
frighten  him,  he  remains  in  the  same  place  and  posture.  If 
now  a  toe  be  pinched,  instantly  the  limb  is  drawn  up,  or  he 
seems  to  push  away  the  irritating  agent,  and  then  draws  up 
the  leg  again  into  its  old  position.  Sometimes  a  stimulus  of 
this  kind  causes  both  limbs  to  be  moved  violently  backwards. 
A  similar  movement  follows  stimulation  of  the  anus.  If  the 
skin  be  pinched  at  any  part,  some  neighbouring  muscle  or 
muscles  will  be  thrown  into  action.  Irritation  of  the  anterior 
extremities  will  occasion  movements  in  them :  but  it  is 
worthy  of  note  that  these  movements  are  seldom  so  energetic 
as  those  of  the  lower  extremities.' — Todd  and  Bowman,  L, 
308-9. 

These  and  other  experiments  prove,  that  to  the  cord 
belongs  a  power  of  originating  movements,  at  the  instance  of 
stimulation  applied  to  the  surface  or  extremities  of  the  body. 
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This  function  must  be  attributed  to  the  grey  matter,  or  to 
the  mass  of  corpuscles  enclosed  in  its  substance.  It  is  by 
the  corpusclea  that  a  stimulation  can  be  reflected,  diverted, 
or  radiated  into  new  channels.  The  movements  prompted 
through  the  cord,  by  itself,  may  even  be  complex  and 
rhythmical,  as  standing  and  walkings  and  locomotion  gene- 
rally ;  all  which  are  possible  to  a  certain  extent,  in  many 
animals,  after  loss  of  comraunication  with  the  brain. 

The  independent  action  of  the  spinal  cord,  in  man.  is 
shown  in  occasional  aet^  of  the  reflex  kind  (to  be  afterwards 
fully  euuraemted).  When  the  foot  of  any  one  asleep,  or  under 
chloroform,  is  tiekled,  the  limb  is  withdrawn.  In  rapture  of 
the  spinal  cord,  irritatiou  of  the  legs  will  induce  movements, 
the  patient  being  inseusible  to  the  effect 

There  is  one  instance  of  muscnhir  action  by  most  physio- 
logists ascribed  to  the  spinal  cord,  and  believed  to  have  a 
peculiar  interest  in  this  point  of  xiew ;  that  is,  the  tendon, 
tone,  or  ionicili/  of  the  miiseles.  By  this  is  meant  the  fact 
that  a  muscle  is  never  wholly  relaxed  while  the  animal  is 
alive.  Even  in  the  perfect  repose  of  sleep,  there  is  yet  a 
certain  vigour  of  contraction  inhering  in  all  the  muscles  of 
the  body.  The  force  of  contraction  is  increased  at  the 
moment  of  wakening,  and  still  more  wdien  an  effort  is  to  be 
made ;  but  at  no  time  is  the  relaxation  total ;  the  limbs  never 
dangle  like  a  loosely  constmcted  doll,  until  after  the  animal 
is  dead. 

The  experiments  relied  upon  for  showing  that  the  perma- 
nent tension  of  the  muscle  is  in  part  due  to  spinal  intluence, 
are  very  striking  and  not  easily  exphiiued  away,  I  quote 
from  Dr  Carpenter  *  It  has  been  proved  by  Ur  Marshall 
Hall  that  the  muscular  Teusion  is  not  dependent  on  the 
influence  of  the  Bram  but  upon  that  of  the  Spinal  Cord,  as 
the  following  experiments  demonstrate  :  Two  Rabbits  were 
taken :  from  one  the  head  was  removed  ;  fmm  the  other  also 
the  head  was  removed,  and  the  spinal  marrow  was  cautiously 
destroyed  with  a  sharp  instrument :  the  limbs  of  the  former 
retained  a  certain  degree  of  fii'mness  and  elasticity  ;  those  of 
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id  were  perfectly  lax/  Again  :  '  The  linibs  and  tail 
apitated  turtle  possessed  a  certain  de;:,Tee  of  firmness 
and  tone,  recoiled  on  being  drawn  from  their  position,  and 
iBoved  with  energy  on  the  application  of  a  stimulus.  On 
witlidmwing  the  spinal  marrow  gently  out  of  its  canal,  all 
iboae  phenomena  ceased.  The  limbs  were  no  longer  ohedient 
lo  stimali^  and  became  perfectly  flaccid,  having  lost  all  their 
iSBilkaioe*  The  sphincter  lost  its  circular  form  and  contracted 
staler  beooming  lax,  flaccid,  and  shapeless.  The  tail  was 
fiacdd.* — (Carpenter,  p,  701),)  Here  we  see  that  the  discon* 
nectii^  of  the  muscles  fi-om  the  biuin  still  leaves  them  in  a 
leiise condition;  whereas  that  tension  gives  way  the  instant  the 
•piful  cord  is  removed;  whence  we  infer  that  there  is  an 
interaal  source  of  nervous  energy,  independent  of  stimulation 
ftom  without,  although  greatly  enhanced  by  the  application 
of  Ihe  stimulants  of  the  senses.  The  importance  of  this  fact 
will  be  afterwards  seen. 

15,  The  Medulla  Ohhngatay  being  a  continuation  of  the 
qanal  cord,  with  additional  deposits  of  grey  substance,  has  the 
aune  importance  aa  respects  the  communication  of  impressions 
lo  and  from  the  bmin,  hut  operates  more  widely  in  the  way 
of  diffusing^  transferring,  diverting,  radiating,  and  rollectiug 
oenrotis  stimuli  Many  of  its  corpuscles  must  have  for  their 
fimctioQ  the  upward  spread  and  ramification  of  fibres  ;  while 
■onie  senre  for  lateral  communication,  and  others  for  the 
Itflex  function,  which  probably  attains  its  highest  develop- 
neilt  m  this  portion  of  the  cerebro-spinal  axis.    • 

Mo6l  of  the  cerebral  nerves  arise  from  the  medulla 
oUoiBigAta.  It  is  the  proximate  centre  of  hearing  and  t^ste ; 
of  thf!  itensibility  of  the  face,  the  pharynx,  larynx,  windpipe, 
add  bronchial  tubes ;  and  of  the  heart,  lungs,  and  stomach. 

Among  reflex  movements  operated  by  means  of  it  are — 
flie  c^DtractioQ  of  the  Pupil,  and  the  closure  of  the  Eye-lid, 
mder  the  stimulus  of  light ;  the  act  of  Deglutition  ;  Sucking 
in  Um  infant ;  and,  lastly,  the  capital  function  of  ordinary 
IEefpir4itioa, 
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Functions  of  the  lesser  grey  centres  of  the  Brain. 

16.  These  various  masses  lying  between  the  medulla 
oblongata  and  the  convoluted  hemispheres,  must  be  con- 
sidered still  as  the  continuation  upward  of  the  main  stem  of 
the  brain,  with  multiplying,  i*amifying,  and  collateral  com- 
munications through  the  aggregates  of  corpuscles  in  the  grey 
portions  *of  each.  The  paths  of  sensory  impressions  upwards, 
and  of  motor  impressions  downwards,  must  lie  in  these 
bodies,  although  the  two  lines  are  not  always  exhibited  in 
marked  local  separation.  There  are  also  certain  instances  of 
the  reflex  function  embodied  in  these  centres. 

The  Pons  Varolii,  with  the  crura  cerebri,  is  to  be  viewed 
in  great  part  as  a  continuation  of  the  spinal  cord  towards  the 
brain,  in  which  capacity  it  is  essential  to  sensation  and  to 
volition.  The  paths  of  sensation  are  supposed  to  be  through 
the  fibres  and  grey  substance  of  the  central  and  posterior 
portions ;  the  paths  of  voluntary  motion,  through  the  fibres 
of  the  anterior  and  under  portions. 

By  means  of  the  grey  centres  of  the  pons,  there  are 
manifested  reflex  acts  of  a  marked  and  powerful  kind.  It 
shares  in  the  regulation  of  the  pupil  of  the  eye.  More 
remarkable  is  its  mediation  in  the  prominent  movements  of 
expression,  as  gesticulation  and  cries.  It  has  also,  in  an 
eminent  degree,  the  function  of  grouping  or  associating  the 
movements;  so  long  as  it  remains,  the  locomotive  rhythm 
can  be  maintained,  although,  after  the  destruction  of  the 
hemispheres,  there  is  no  longer  a  spontaneous  commencement 
of  movements.  While  the  pons,  and  all  the  centres  beneath 
it,  are  intact,  an  animal  will  retain  and  secure  the  erect 
posture.  Lastly,  the  removal  of  the  parts  above  the  pons 
does  not  take  away  the  promptings  to  remedy  uneasiness,  and 
to  remove  irritating  agents.  This  is  the  continuation  of  that 
exceptional  function  of  the  spinal  cord,  whereby,  in  the 
inferior  animals,  it  can  give  birth  to  actions  apparently  of  a 
voluntaiy  character  (see  Note,  p.  45).  * 

It  is  in  connexion  with  the  pons  that  we  have  the  most 


[)KS  OF  THE  PONS  VAROLIL 


r^icnotis  manifestations  of  the  curious  fact  of  rotatory 
k-atueat  in  animals,  arising  on  injaries  of  parts  of  the 
btaiti.  Thas,  when  the  transverse  fibres  leading  to  Uie  cere- 
beiinut  are  cut  on  one  side,  the  animal  revolves,  as  if  on  a 
spit,  towanU  the  injured  side.  Accompanying  the  rotation* 
llifsie  is  a  down  ward  movement  of  the  eye-ball  on  the  injured 
*tdc»  and  also  roiling  movements  in  the  other  eye.  The 
eflrrta  are  arresteil  by  cutting  tlie  correspondinL;  fibres 
leAiliiig  to  the  other  half  of  the  cerebellum.  In  reality,  the 
cacbellum  may  be  considered  the  seat  of  the  disturbance  iu 
Ibo  case  now  supposed ;  still  the  movements  may  also  arise 
tjT  E  partial  section  of  one  of  the  cerebral  crura  or  peduncles 
(in  the  heart  of  the  pons),  bat  they  are  in  the  opposite 
difretioD^  that  is,  avmy  from  the  injured  side.  A  complete 
mrtion  of  one  peduncle  causes  the  animal  to  fall  on  the 
oppufiite  side,  on  which  side  the  stimulus  to  the  muscles 
sumvea. 

Ilieae  rotatory  inoveraents  likewise  follow  from  iini- 
]at«iBl  incisions*  injuries,  and  diseases,  in  the  corpora  striata, 
thubuni  optici,  Cfirpora  quadrigemiua,  cerebellum,  medulla 
obloogata,  and  lastly,  the  auditory  nerve,  and  the  semi- 
eitcubir  canals  of  the  ear.  The  sensation  of  giddiness  or 
TerUgo  corresponds  to  the  same  class  of  efi'ects ;  a  sensation 
known  to  be  caused  by  whirling  movements,  even  although 
Tolmiiary,  and  by  rapid  visual  movements,  as  well  as  by 
akoholic  stimulation  and  other  cerelrral  derangements. 

The  hypothesis  suggested  by  this  singular  manifestation 
ii^  Ibai  there  exists,  in  permanence,  a  powerful  nervous 
stitoulatiou  to  the  muscles  of  the  two  sides  of  the  body,  such 
fts  wimkl  cause  an  energetic  pmpulsion  of  each.  In  the 
cnilinary  condition,  the  two  sets  of  stinmli  are  balanced,  and 
prodace  an  equilibrium,  disturbed  only  by  the  slight  remis- 
iioiui  necsesaary  for  locomotion  and  other  voluntary  exertions. 
The  dcfttrueiion  of  the  nervous  tracks  or  centres,  on  one  half 
of  the  body^  leaves  a  prepoudemnce  on  the  other  j  and  the 
one-aided  movements,  that  are  seen  in  consequence,  testify 
bow  i!iicrgetic  the  persistent  current  must  be.     If  this  be  the 
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true  interpretation  of  the  phenomenon,  we  obtain  from  it  a 
striking  confirmation  of  the  doctrine  (to  be  afterwards  ad- 
verted to)  of  internal  or  self-originated  movements,  as  con- 
trasted with  the  movements  from  outward  stimulation. 

17.  The  cerebral  ganglion  named  the  Corpora  Quadri- 
gemina  is  associated  with  the  power  of  sight  Its  destniction 
produces  blindness,  and  also  a  permanent  dilatation  and 
immobility  of  the  pupil  of  the  eye.  The  destruction  of  one 
side  causes  loss  of  vision  on  the  opposite  side ;  but  the  irri- 
tation of  one  side  will  produce  contraction  of  both  pupils. 
The  partial  removal  of  the  ganglion  is  attended  with  partial 
and  temporary  blindness,  debility  of  the  muscles  on  the 
opposite  side  of  the  body,  and  sometimes  giddiness  and  slight 
rotatory  movements.  The  anatomical  connexions  with  the 
optic  nerve  also  point  to  the  conclusion,  that  the  principal 
track  of  visual  impressions  to  the  brain  is  by  the  corpora 
quadrigemina. 

1.8.  Notwithstanding  its  name,  the  large  ganglion  called 
O'ptic  Thalami  has  but  little  relationship  to  the  sense  of 
vision.  Being  in  immediate  connexion  with  the  hemispheres^ 
it  is  the  final  organ  of  multiplication  or  difi'usion  of  fibres 
coming  from  below  ;  and  is  supposed  to  consist  chiefly  of  the 
sensory  tracts.  Like  the  other  ganglia,  it  is  inferred  to 
contain  fibres  reflected  downwards,  as  well  as  those  diffused 
into  the  hemispheres.  Experiments  appear  to  show  that  it 
contriljutes  to  the  function  of  co-ordinating  movements,  such 
as  those  of  locomotion  and  emotional  expression.  Section 
on  one  side  causes  rotatory  movements,  usually  towards  the 
opposite  side. 

19.  The  other  great  ganglionic  mass  at  the  entrance  to 
the  hemispheres,  the  Corpora  Striata,  is  believed  to  contain 
l>rincipally  the  motor  fibres.  We  are  to  presume  that  the 
large  amount  of  grey  matter  is  chiefly  concerned  in  mul- 
tiplying the  fibres  entering  into  the  hemispheres,  but  partly 
also  in  reflecting  them  downwards,  so  as  to  constitute  circuits 
of  rellex  movements.  The  collective  reflected  fibres  of  all  the 
ganglia  at  the  base  of  the  brain,  together  with  the  cerebellum. 
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are  considered  as  making  up  a  departtoeiit  or  region,  which  ia 
ibe  seat  of  reflex  acts,  and  of  a  largo  number  of  grouped  or 
associated  movements,  involved  alike  in  voluntary  action  and 
in  esinotional  expression.  It  is  not  unlikely  that  conscious- 
ness  accompanies  the  reflected^  as  well  as  the  transmitted* 
currents  of  this  whole  region. 

Functions  of  the  Cerebral  Hemifpheres^ 

20,  The  Conmluied  Hemispheres  of  the  hrain,  in  man  and 

in  the  higher  animals,  are  by  far  the  largest  mass  of  nervous 

substance,  %hite  and  grey,  and  may  be  considered  as  associated 

t  urith  the  most  complicated  of  the  mental  functions,  namely, 

those  related  to  Intf?lligence, 

Cutting  or  pricking  the  hemisphei-es  is  not  attended  with 
either  sensation  or  movement.  Pressure  from  above  down- 
M'ards,  or  concussion,  produces  stupor.  When  the  hemi- 
spheres are  removed,  the  following  resnlta  are  observed : — 
First,  the  two  higher  senses.  Sight  and  Hearing,  are  lost 
Secondly,  Memory,  and  all  the  powers  characteristic  of  in- 
tellect or  thought,  are  abolislied*  TJiirdly,  Volition,  in  the 
shape  of  purix>se  and  forethought^  is  extinguished  *  This  is 
involved  in  the  loss  of  intelligenca  An  animal  cannot 
proceed  in  the  search  for  food,  without  ideas  of  what  it  wants, 
and  a  recolleciion  of  the  means  or  instrumentality  of  pro- 
cedure. Fourthly,  there  is  still  a  power  of  accomplishing 
tnacy  connected  movements.  An  animal  may  walk,  swim,  or 
fly,  but  there  is  no  tendency  to  begin  these  actions.     Fifthly, 

•  A  lower  kind  of  voUtion  i«  possible  in  the  absti^nce  of  the  hemispherea, 
■B  u  ■hown  by  the  experiments  of  Pfiltiger  and  othera,  A  beheaded  frog, 
who«e  hind  foot  Is  touched  vith  an  acid,  makes  efforts  with  the  other  hind 
foot  to  wipe  away  the  acid.  If  n  drop  is  placed  on  the  back;  on  one  side,  the 
onimAl  uses  the  leg  on  that  side  to  relieve  itself  of  the  sting  i  but,  if 
by  cruittng  the  nerve  that  legta  rendered  powerlcsd,  tho  other  leg  in  stimuliited 
to  remove  the  acid.  These  actions  have  Ihu  eastntial  chnracter  of  voluntary 
actioos,  and  yet  they  proct^ed  from  no  higher  a  centre  than  the  t>pinul  cord> 
They  reproseDt  volition  in  one  of  its  initial  or  undeveloped  form*,  the  putting 
forth  of  aotioD,  ta  alieviate  a  preAeni  pain.  The  sppeaniiices  would  betoken 
Ukat  the  pain  is  fidt^  or  that  the  a&imal  is  oonsoic/us. 
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there  remains  an  inferior  form  of  the  sensibility  of  the  three 
lower  senses — Touch,  Taste,  and  Smell.  By  stimuli  applied 
to  these  senses,  reflex  movements  may  be  excited. 

Thus,  the  hemispheres  are  not  the  exclusive  seat  of  con- 
sciousness, but  they  are  doubtless  the  seat  both  of  Intelligence 
and  of  nearly  all  the  innumerable  shades  and  varieties  of 
Sensation  and  Emotion. 

The  attempt  to  localize  the  mental  functions  in  special 
portions  of  the  cerebral  mass,  has  been  thwarted  by  observa- 
tions of  a  remarkable  kind.  The  phrenologists  noticed  cases 
where  the  destruction  or  disease  of  one  hemisphere  was  un- 
accompanied with  the  entire  loss  of  any  function;  the  in- 
ference being  that  the  hemispheres  were  duplicate  bodies 
performing  the  same  ofiSce,  like  the  two  eyes,  or  the  two 
halves  of  the  nostrils.  But  cases  have  been  recorded  of 
disease  of  large  portions  of  the  brain  in  both  hemispheres  at 
once,  without  apparent  loss  of  function  ;  which  would  require 
us  to  extend  still  farther  the  supposition  of  a  plurality  of 
nervous  tracks  for  a  single  mental  aptitude. 

Functions  of  the  Cerebellum^ 

21.  The  experiments  made  upon  the  Cerebellum,  and  the 
inferences  founded  upon  its  comparative  size  in  difierent 
animals,  have  led  some  physiologists  to  assign  to  it  the 
function  of  harmonizing  and  co-ordinating  the  locomotive 
and  other  movements. 

*  Flourens  removed  the  cerebellum  from  pigeons  by  suc- 
cessive slices.  During  the  removal  of  the  superficial  layers 
there  appeared  only  a  slight  feebleness  and  want  of  harmony 
in  the  movements,  without  any  expression  of  paia  On 
reaching  the  middle  layers,  an  almost  universal  agitation 
was  manifested,  without  any  sign  of  convulsion ;  the  animal 
performed  rapid  and  ill-regulated  movements ;  it  could  hear 
and  see.  After  the  removal  of  the  deepest  layers,  the  animal 
lost  completely  the  powder  of  standing,  walking,  leaping,  or 
flying.     The  power  had  been  injured  by  the  previo\is  mutila- 
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but  now  it  was  coiopletely  gone.  When  placed  upon 
Vm  ima^  he  was  unable  to  risa  He  did  not,  however, 
imtus  fuiet  and  motionless,  as  pigeons  deprived  of  the 
mArml  hefntspheres  do ;  but  evinced  an  incessant  rest- 
leMDeaSt  and  an  inability  to  accoinplish  any  regular  or 
Unite  niovement  He  could  see  tht^  iustniment  raised  to 
tkttttea  him  with  a  blow,  and  would  make  a  thousand 
omtortions  to  avoid  it,  but  did  not  escape.  Volition  and 
iBBiilioti  remained — ^the  power  of  executing  movenitMits 
noimcd  ;  but  that  of  co-ordinating  these  movements  into 
iq^^dar  and  combined  actions  was  lost 

^Animals  deprived  of  the  cerebellum  are  in  a  condition 
ffiy  siniilar  to  that  of  a  drunken  man,  so  far  as  relates  to 
tktr  power  of  locomotion.  They  are  unable  to  produce  that 
imbination  of  action  in  different  sets  of  muscles  which  is 
to  enable  them  to  assume  or  maintain  any  atti- 
They  cannot  stand  still  for  a  moment,  and  in 
HkBipiicig  to  walk,  their  gait  is  unsteady,  they  totter  from 
ide  to  eide,  and  their  progress  is  interrupted  by  frequent 
idh.  The  fruitleiis  attempts  which  they  make  to  stand  or 
▼ilk  mi^  stiflicient  proof  that  a  certain  dej^ree  of  intelligence 
and  that  voluntary  power  continues  to  be  enjoyed,' 
mild  BowAiAN,  1 ,  p.  35&0 
Whfn  the  cen^bellum  is  cut  away  at  the  top.  the  animal 
:fcwaril  AVlic-n  one  side  is  cut  away,  the  animal 
to  lli«5  other  side ;  the  eye  of  the  sound  side  is 
tBnied  outwanlH  and  downwards,  the  other  eye  inwards  and 
^vsrda.  Sometimes  a  vertiginous  action  endues,  as  if  the 
revolved  on  a  spit 

The  inference  drawn  from  these  experiments — that  the  cere- 
i  %B  the  excloivivo  seat  of  combiued  movemeaU— ic  deuied 
^h  IV.  Hroirn-StH|nartl.  Ho  says^ — *  I  have  ascertjiiued  that  it  is 
t^  tbe  ifTitation  tbey  prrxiuce  on  the  various  parts  of  tlie  base  of 
I  i^  ^mm  thtkt  tbo  diseases  uf  the  cerebellam,  or  tts  extirpatiuti  iii 
u  caaso  the  disorder  of  inovemeuts  which  has  been  con» 
i  «B  depending  upon  the  absence  of  a  guiding  power.  In 
I  ^lb«  leaAt  irritation  of  several  parts  of  the  brain  with  only  the 
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point  of  a  needle,  raaj  generate  very  nearly  the  same  disorder  of 

movement  that  follows  the  extirpation  of  the  cerebellum.  I 
have  thus  been  led  to  conclude  that,  after  this  extirpation,  or 
after  the  destruction  by  disease  of  a  large  or  small  part  of  this 
nervous  centre,  it  is  not  its  ahsericet  but  some  irritative  infltionce 
upon  the  jparU  of  (he  ence^}halon  that  remain  unaltered  which 
causes  the  irregularity  of  movements  (Lectures,  p*  79). 

Tliis  lino  of  criticism  has  the  defect  of  proving  too  much  ;  it 
would  lead  to  the  conclusion  that  the  cerebellum  has  no  mnctioii. 
Tilt:  views  of  Flourens  have  been  recently  supported  by  M. 
Ynlpian ;  who,  after  comparing  numerous  facts,  has  shown  that, 
althoug^h  disease  or  deficiency  of  tbe  cerebellum  is  not  uniformly 
attended  with  utter  incapability  of  locomotion,  yet  there  is  a 
"want  of  steadiness,  and  a  great  liability  to  stumble,  in  such 
instances.  The  safest  inference  at  present  seems  to  be,  that 
tlie  cerebellnm  is  not  the  solo  organ  concerned  in  rhytbmieal 
or  combined  movements,  but  concurs  with  some  of  the  other 
ganglia  in  upholding  this  function.  The  remark  above  made, 
regarding  the  plurality  of  nervous  ti'acks  for  the  higher  cerebral 
aptitudes,  may  be  extended  to  the  inferior  departnaeut  of  the  com* 
bined  or  associated  movements. 


0/  the  Iferve  Force,  and  the  course  of  Power  in  tht  Bimn, 

22*  The  structure  of  the  nervous  substance,  and  the  ex- 
periments made  upon  the  nerves  and  nerve  centres,  establish 
beyond  doubt  certain  peculiarities  as  belonging  to  the  force 
that  is  exercised  by  the  brain.  This  force  is  of  a  current 
nature ;  that  is  to  say,  a  power  generated  at  one  part  of  the 
structure  is  conveyed  along  an  intervening  substance,  and 
discharged  at  some  other  part.  The  diflerent  forms  of  Elec- 
tricity and  Magnetism  have  made  us  familiar  with  this  sort 
of  actioa  In  a  voltaic  cell,  energy  is  genei^ted  and  trans- 
niitted  along  a  wire  with  inconceivable  rapidity  to  any  place 
where  the  conductor  reaches. 

This  portable,  or  current,  character  of  the  nerv^e  force  is 
what  enables  movements,  distant  from  one  another  in  the 
body,  to  be  associated  together  under  a  common  stimulus. 
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An  impTcssion  of  sound^ — a  musical  note,  for  example,  is 
CAiried  to  the  brain ;  the  result  is  a  responsive  action  and 
rxcitf*inent  extending  to  the  voice,  month,  eyes,  head,  &c. 
Tills  multiplex  and  various  manifestation  implies  a  system 
of  connexion  among  the  centres  of  action,  whereby  many 
6.triBg8  can  be  touched  from  one  point ;  a  connexion  due  to 
the  oooducting  nerves  that  pass  and  repass  from  centre  to 
c»nin?»  and  from  the  centres  to  the  muscuhir  apparatus  over 
the  body,  8upp<»sing  the  corpora  quadrigemina  to  be  a 
centre  for  the  sense  of  vision,  an  impression  passing  to  this 
-  a  movement  towarrk  many  otlxer  centres, — 
t  d  hemispheres  upwards,  to  the  cerebelhnn 

behind,  and  to  the  medulla  oblongata  and  spinal  cord  beneath ; 
and  through  these  various  connexions  an  extensive  wave  of 
^tflVcts  may  be  pioduced,  ending  in  a  complicated  chain  of 
Mjvvinents  all  over  the  framework  of  the  body.     Such  a 
riit4*aj  of  intercommunication  and  tmnsraission  of  power  is 
fore  an  essential  part  of  the  bodily  and  mental  structure. 
23-  The  experiments  of  Du  Bois  Keymondi  show  that 
is  a  community  of  nature  between  the  nerve   force 
common  electricity.      Electric   currents  are  constantly 
itained  in  the  nerves  and  muscles,  their  character  being 
during  sensation  and  muscular  contmetion.    ITie 
tioo  of  these  currents  has  been  minutely  examined  by 
Bois  Beymond*  and  he  lays  down  a  number  of  general 
jpled  regarding  them,     llie  following  are  some  of  his 
^cacuJusions : — 

*The  muscles  and  nenres,  incladmg  the    brain   and  spinal 
,  Are  endowed  dunng  life  with  an  electro-motive  power.' 

•  This  electro-motive  power  acts  according  to  a  definite  Jaw, 
utiich  is  the  same  in  the  nenres  and  in  the  masclcs,  tbe  law  of 

^  antagonism  of  tbe  longitadinal  and  the  traasYerse  sections. 

longitudinal  surface  is  positive,  and  the  transversa  section 
J*      • 

*  Every  minute  particle  of  the  nerves  and  the  muscles  mast 
b»  fOppoficd  to  lict  accordiag  to  the  same  law  as  the  whole  nerve 
or  muttcle/  The  total  currents  are,  in  fact,  the  combined  effect 
oftfasM  onrrenta  circalating  round  the  nltimate  particles. 
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*  The  enrrent  ia  muscles  when  in  ihe  act  of  contraction,  and 
in  nerves  when  conveying  motion,  or  seneation,  undergoes  a 
Budden  and  great  negative  variation  of  its  intensity/  *  It  has 
not  been  ascertained  whether,  in  the  act  of  contraction,  the  mas* 
cnlar  carrent  is  only  diminished,  or  wholly  vanishes,  or  whether 
it  changes  its  direction/ 

Thus  the  proper  nerve  force — that  is  to  say,  the  currents 
in  the  nerves  during  sensation  and  movement — is  so  far  in 
unison  with  electricity,  that  it  neutralizes  and  reverses 
genuine  electrical  currents  proved  to  exist  in  the  nerves  and 
muscles  in  their  condition  of  rest  This  is  the  "utmost  that 
can  he  said  in  the  present  state  of  our  knowledge.  Even 
granting  that  the  force  conveyed  along  the  nerves  during  tlie 
mental  processes  were  identical  with  voltaic  electricity,  the 
character  of  the  nerve  snhstance  would  create  some  points  of 
contrast  between  the  phenomena  of  vital  action  and  a  common 
voltaic  battery.  The  conducting  power  of  neiire  fibre  is  at- 
tended %vith  nervous  waste,  and  the  substance  has  to  be  con- 
stantly renewed  from  the  blood,  wliich  is  largely  supplied  to  the 
nen^es,  although  perlmps  not  so  largely  as  to  the  vesicles. 

If  now  we  compare  this  liability  to  waste  and  exhaustion 
with  the  undying  endurance  of  an  electric  wire,  we  shall  be 
struck  with  a  very  great  contrast.  The  wire  is  doubtless  a 
more  compact,  resisting,  and  sluggish  moss ;  the  conduction 
requires  a  certain  energy  of  electric  action  to  set  it  agoing, 
and  in  the  course  of  a  great  distance  becomes  faint  and  dies 
away.  The  nerve,  on  the  other  hand,  is  stimulated  by  a 
slighter  influence,  and  propagates  that  influence,  with  in- 
crease, by  the  consumption  of  its  own  material  The  wire 
must  be  acted  on  at  both  ends,  by  the  closure  of  the  circuit, 
before  acting  as  a  conductor  in  any  degi'ee ;  the  nerve  takea 
fire  from  a  slight  stimulus  like  a  train  of  gunpowder,  and  is 
wasted  by  the  current  that  it  propagates.  If  this  view  be 
coiTect,  the  influence  conveyed  is  much  more  beholden  to 
the  conducting  fibres,  than  electricity  is  to  the  copper  wire. 
The  fibres  are  made  to  sustain  or  increase  the  force  at  the 
cost  of  their  own  substance^ 
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The  neirve  force  Ib  propagated  more  slowly  thansau  electric 
current  through  a  wire.  The  rate  has  beeu  estimated  at 
alMjQt  200  feet  a  second  on  an  average.  (It  is  to  be  remarked 
tbat  a  nerve  is  not  a  simple  conductor,  but  is  supposed  to 
coDsiet  of  a  countless  number  of  molecules,  each  of  M-hich 
Ib%  playing  round  it,  an  electrical  current,  or  currents,  which 
•Rt  mo  obstacle  to  the  eimple  or  direct  propagation,)  Them 
h  always  a  certain  delay  in  passing  through  the  nerve 
Centres  ;  a  reflex  movement  occupies  from  ^jf  to  ^V  ^^  ^ 
noood  under  favourable  circumstances,  which  is  more  time 
than  would  be  required  for  trausmittmg  an  intluence  threngh 
the  same  length  of  nerve  withont  interruption.  When  the 
iBtimoJus  is  weak,  a  proportionally  longer  time  is  required  to 
pfoduce  the  corresponding  movement.  We  may  suppose  thot 
what  is  called  nervous  excitement  is  a  quicker  rate  of  the 
jB  arrrotis  current 
H  24,  It  is  now  an  admitted  doctrine  that  the  nervous  power 
Bis  generated  from  the  action  of  the  nutriment  supplied  to  the 
^rbody.  and  is  therefore  of  the  class  of  forces  having  a  common 
oriigici*  and  capable  of  being  mutually  converted — including 
laechanical    momentum,   heat,    electricity,    magnetism,    and 

k chemical  decomposition.  The  pow'er  that  animates  the  human 
frame  and  keeps  alive  the  cun-ents  of  the  brain,  has  its  origin 
in  the  grand  primal  source  of  revising  power,  the  Sun ;  his 
infloenoe  exerted  on  vegetation  builds  up  the  structures  whose 
destruction  and  decay  within  the  animal, system  give  forth 

■all  the  energy  concerned  in  maintaining  the  animal  processes. 
"WTiiit  is  called  vitality  is  not  a  peculiar  force^  but  a  collocation 
of  the  forces  of  inorganic  matter  in  such  a  way  as  to  keep 
a    Jiving  structure.     If  our  means  of  observation   and 
n^ment  were  perft.'Ct,  w^e  might  render  an  account  of  all 
Tiutriment  consumed  in  any  animal  or  human  being  ;  we 
;ht  calcnlate  the  entire  amount  of  energy  evolved  in  the 
ges  that   naike   up   this   consumption,   and   allow   one 
on  for  animal  heat»  anothtT  ft»r  the  ]irocesses  of  secretion, 
ihinl  for  the  action  of  the  heart,  lungs,  and  intestines,  a 
ibilfth  for  the  muscular  exertion  made  wilhiti  tlxe  period,  a 
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fifth  for  tbo  activity  of  the  brain,  and  so  on  till  wo  Imd  a  strict 
biilaociii^  of  rcceijit  and  expenditure.  The  nerve  force  tliat 
is  derived  from  the  waste  of  a  given  amount  of  food,  is 
capable  of  beiii'ij  trans nnited  into  any  other  form  of  aniuml 
lilk  Poured  into  the  nmscles  duriug  vnilcnt  conscious  eflbrt, 
it  increases  their  activity  ;  passing  to  the  alimentary  canal,  it 
tiids  in  the  force  of  digestion  ;  at  other  points  it  is  converted 
into  sensible  heat ;  wltile  the  same  power  i,^  found  capable  of 
yieldini^  true  electrical  currents.  Tlie  evidence  that  estab- 
lishes the  common  basis  of  ineehanical  and  chemical  force, 
lieat,  and  electricity — namely,  their  mutual  convertiliility  and 
common  ori;^in — establishes  the  nerve  force  as  a  member  of 
the  same  group. 

25.  The  current  character  of  the  nerve  force,  leads  to  a 
considerable  depaiture  from  the  ancient  mode  of  viewinn  the 
position  of  the  brain  as  the  organ  of  mind.  We  have  seen 
tluit  the  cerebrum  is  a  mixed  mass  of  grey  and  wlute  matter, 
— the  matter  of  centres  and  tiie  matter  of  conduction.  lioth 
VLve  required  in  any  act  of  the  brain  known  to  us.  The 
smallest  cerebral  operation  includes  the  transmission  of  an 
influence  from  one  centre  to  another  centre,  from  a  centre  to 
an  extremity,  or  the  revei'se.  Hence  we  cannot  separate  the 
centres  from  their  communicating  branches ;  and  if  so,  we 
cannot  separate  the  centres  from  the  other  organs  of  the  body 
that  originate  or  receive  the  nerve  stimulation.  The  organ  of 
mind  is  not  the  brain  by  itself:  it  is  the  brain,  nerves, 
muscles,  organs  of  sense  and  viscera.  When  the  brain  is  in 
action,  there  is  some  transmission  of  nerve  power,  and  the 
organ  that  receives,  or  that  originated,  the  power,  is  an 
essential  part  of  the  circle  of  mechanism. 

Tlie  notion  that  the  brain  is  a  semorinm,  or  inner 
chamber^  where  impressions  are  accumulated,  like  pictures 
put  away  in  a  store,  requires  to  be  modified  and  corrected. 
The  brain  is  highly  retentive  of  the  impressions  made  upon 
it ;  they  are  embodied  in  its  structure,  and  are  a  part  of  if^ 
growth.  They  may  be  reproduced  on  after  occasions,  and 
then  what  we  lind  is  a  series  of  currents  and  counter  curreuts. 
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much  the  same  as  what  existed  when  the  impression  w*as  first 
i&afle.  When  the  mind  is  in  the  exercise  of  its  functions, 
physical  accompaniment  is  the  passing  and  re-passinj[T  of 
minerable  streams  of  nervous  influence,  Whetlier  undc^r 
[Keosatioii  of  something  actual,  or  under  an  emotion  or  uri 
^or  a  train  of  ideas,  the  general  operation  is  still  the  same. 
as  if  we  might  say,  no  currents,  no  mind  The 
tm&Btnission  of  i»?fiuence  along  the  nerve  librea  from  place  to 
pl&ce^  seems  the  very  essf'uce  of  cerehml  action.  This  trans- 
aion,  moreover,  must  not  he  cunhned  %vit!iin  the  limits  of 
braiu  :  not  only  could  no  movements  be  kept  up  and  no 
tion  received  hy  the  brain  alone,  but  it  is  uncc^rtain  how 
fen  thought,  remiiiiscence,  or  the  emotions  of  the  past 
tad  absent,  could  he  'sustained  without  the  more  distant 
Ennintiuications  between  the  brain  ai^l  the  rest  of  the  body 
-the  oi^gans  of  sense  and  of  movement. 
The  iiior«  immediate  source  of  nervous  power  is  an  abundant 
fopplj  uf  blood.  The  arnest  of  the  circulation  in  the  bniiu,  by 
stopfnige  of  the  heart,  or  hy  pressure  on  the  bead,  is  followed  hy 
lo^s  of  cJOnscioD^ness,  On  tbe  other  hand^  excessive  rapidity  of 
the  circulation  quickens  tlic  though ts  and  feelings^  in  other  words, 
k  prodaotive  of  excitement,  which  may  amount  even  to  delirium. 
Agmin,  as  regards  the  quality  of  the  blood,  excess  of  carbonic 
acid,  of  oresa,  or  of  the  other  impurities  removed  by  the  excreting 
OTgttUB,  depresses  or  destroys  the  mental  function ;  the  same  effect 
mmik^  from  deficiency  of  nutritive  material.  And,  obversely, 
g|pBDdanC(J  of  Duurihbment^  tbe  full  exercise  of  tbe  purifjiug 
afMfls,  and  tbe  presence  of  tbe  agents  known  lis  stimulantiif  by 
ftftotia^  the  quality  of  the  blood,  impart  exbilaration  and  vigour 
^  1^  tuBuiaX  functions. 


TTTE  now  commeBce  tlie  subject  of  'Mikd  proper,  or  the 
' '  enumeration    and    explanation   of    the    states    and 

tsrieties  of  Feeling,  the  modes  of  Action,  and  the  powers  of 
Intelligence,  comprised  in  the  mental  nature  of  man. 

In  the  First  Book,  which  is  to  comprehend  the  Move- 
nsiTSv  Sknsations,  Appetites,  and  Instinxts,  I  propose  to 
ietl  lA-iUi  what  may  he  termed  the  inferior  region  of  raiud,  the 
ttferiority  being  marked  by  the  absence,  in  any  great  degree, 
tf  Intellect  and  cultivation.  This  is  the  region  wherein  man 
max  be  most  extensively  compared  with  the  brute  creation, 
^hme  intelligence  and  education  are  comparatively  small 
Wlicn  the  powers  of  a  superior  intellect,  and  the  example  and 
vquirvment^  of  former  generations,  are  superadded  to  the 
|nmiti\"e  Sensations  and  Instincts,  there  results  a  higher 
(has  of  combinations,  more  difficult  to  analyze  and  describe, 
dd  belonging  therefore  more  properly  to  a  kter  stage  of  the 
eqiosition. 

It  will*  howeverj  be  remarked  as  a  novelty  in  the  plan  thus 
omotuiced,  that  the  Appetites  and  Instincts  have  been 
iocliided  in  the  same  department  as  the  Sensations.  In  the 
wtxkB  of  former  writers  on  Mental  Science,  aSj  for  example, 
Kail,  Stewart,  Brow^Uj  and  Mill,  those  portions  of  our  nature 
hnre  been  included  among  the  general  group  of  Active 
BD>im£t»  including  Desire,  Habit,  and  the  AVill.  My  reasons 
ir  departing  from  the  example  of  these  eminent  writers  are 
im  fcUowiog.  In  the  first  place,  the  Appetites  and  Instincts 
01  g^roely  at  all  connected  with  the  higher  operations  of 
iUdlfgeoce,  and  therefore  they  do  not  reqnire  to  be  preceded 
If  tte  axpoeition  of  the  Intellect ;  everything  necessary  to  be 
ttiii  i^pocting  them  may  be  given  as  soon  as  the  Sensations 


XTTE  BOW  commence  the  sol>|ect  of  !^^!^'D  proper,  or  tlie 
^  ■  enumeration    and    expknatioo   of    the    states    and 

-raiieties  of  Feeling,  the  modes  of  Action,  and  the  powers  of 
Intelligence,  comprised  in  the  mental  nature  of  man. 

In  the  First  Book,  which  is  to  comprehend  the  Move* 
ifCNTS,  SExSATtONs,  AppFTiTF.s.  and  Instinxts,  I  propose  to 
deal  with  what  may  be  termed  the  inferior  region  of  mind,  the 
inferiority  being  marked  by  the  absence,  in  any  great  degree, 
of  Intellect  and  cultivation*  This  is  the  region  wherein  man 
mmy  be  most  extensively  compared  with  the  brute  creation, 
whose  intelligence  and  education  are  comparatively  small. 
When  the  powei-s  of  a  superior  intellect,  and  the  example  and 
acquirements  of  former  generations,  are  superadded  to  the 
primitive  Sensations  and  Instincts,  there  results  a  higher 
class  of  combinations,  more  difficult  to  analyze  and  describe, 
snd  belonging  therefore  more  properly  to  a  later  stage  of  the 
espositioa 

It  will,  however,  be  remarked  as  a  novelty  in  the  plan  thus 
announced,  that  the  Appetites  and  Instincts  have  been 
included  in  the  same  department  as  the  Sensations.  In  the 
works  of  former  writera  on  Mental  Science^  as,  for  example, 
Seid,  Stewart,  Brow^n^  and  Will,  those  portions  of  our  nature 
have  l>eeu  included  among  the  general  group  of  Active 
PaWEBS,  including  Desire,  Habit,  and  the  Will  My  reasons 
for  departing  from  the  example  of  these  eminent  writers  are 
the  foUowiug.  In  the  first  place,  the  Appetites  and  Instincts 
are  scarcely  at  all  connected  with  the  higher  operations  of 
intelligence,  and  there fV>re  they  do  not  require  to  be  preceded 
by  the  exposition  of  the  Intellect  j  everything  necessary  to  be 

respecting  them  may  be  given  as  soon  as  the  Sensations 
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are  discussed.  In  the  second  place,  I  hope  to  make  it 
appear,  that  the  illustration  of  the  Intellectual  processes  will 
gain  by  the  circumstance  that  Appetite  and  Instinct  have 
been  previously  gone  into.  Thirdly,  the  connexion  of 
Appetite  with  Sensation  is  of  the  closest  kind.  Fourthly,  as 
regards  Instinct,  I  conceive  it  to  be  proper  to  render  an 
account  of  all  that  is  primitive  in  our  nature — all  our  im- 
taught  activities — before  entering  upon  the  process  of  acquisi- 
tion as  treated  of  under  the  Intellect.  In  addition  to  these 
reasons  stated  in  advance,  I  trust  to  the  impression  produced 
by  the  effect  of  the  arrangement  itself,  for  the  complete 
justification  of  my  departure  from  the  plan  of  my  prede- 
cessors. 

The  division  of  the  present  Book  will  be  into  four  chapters. 

The  subject  of  Chapter  first  is  Action  and  Movement 
considered  as  spontaneous,  together  with  the  Feelings  and 
Perceptions  resulting  from  muscular  activity. 

Chapter  second  comprehends  the  Senses  and  Sensations. 

Chapter  third  treats  of  the  Appetites. 

Chapter  fourth  includes  the  Instincts,  or  the  untaught 
Movements,  and  also  the  primitive  rudiments  of  Emotion  and 
of  Volition.  These  last  subjects  are  necessary  in  order  to 
complete  the  plan  of  the  present  Book,  which  professes  to 
exhaust  all  the  primitive  germs,  whether  of  Action  or  Feeling, 
belonging  to  our  nature,  before  proceeding  to  the  consideration 
of  intelligence  and  acquisition.  In  the  complete  system  of 
the  mind,  the  Intellect  is  thus  placed  midway  between  the 
instinctive  and  the  cultivated  emotions  and  activities,  being 
itself  the  instrument  for  converting  the  one  class  into  the 
other. 


CHAPTER    L 

OF  SPONTANEOUS  ACflVITY  AND  THE  FEELINGS  OF 
MOVEMENT. 


L  'pHE  feelings  connected  with  the  movements  of  the  body 
-^  or  the  action  of  the  muscles,  are  now  recognized  as  a 
disiioct  class,  differing  materially  from  the  sensations  of  the 
fi%*e  senses.  They  are  ol'ten  regarded  as  proceeding  from  a 
Heuse  apart»  a  sLxtli,  or  Muscidar  Sense,  and  have  accordingly 
been  enrolled  under  the  general  head  of  sensations.  That 
ibey  are  to  be  dealt  with  as  a  class  by  themselves,  no  less 
iban  sounds  or  sights,  love,  irascibility,  or  the  emotion  of  the 
Ittdicrous*  is  generally  admitted. 

With  regard,  however,  to  the  position  of  this  class  of  feel- 
ings in  the  plan  or  arrangement  of  our  subject,  there  is  still 
T^jom  for  differences  of  opinion.  In  my  judgment  they  ought 
not  to  be  classed  with  the  Sensations  of  the  five  Senses  ;  and 
I  believe  further  that  the  consideration  of  them  should  pre- 
cede the  exposition  of  the  Senses,  The  reasons  for  this  opinion 
arts  the  tw*o  following  : — namely,  that  movement  precedes 
8fmsation»  and  is  at  the  outset  independent  of  any  stimulus 
from  irithout ;  and  that  action  is  a  more  intimate  and  insepar- 
mble  property  of  our  constitution  than  any  of  our  sensations, 
axmI  in  fact  enters  as  a  component  part  into  every  one  of  the 
senses,  giving  them  the  character  of  compounds  while  itself 
is  a  simple  and  elementary  property.  These  assertions  re- 
quire to  be  proved  in  detail,  but  before  doing  so,  it  is  advisable 
to  notice  briefly  the  mechanism  or  anatomy  of  movement  in 
the  animal  fiume. 


OF  THE  M  OSCULAR  SYSTEM, 

S,  Muscular  Ti^me, — *  The  mus<?ular  tissue  b  that  by  means  of 
wUeb  t^  active  movements  of  the  body  are  produced*    It  oon- 
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gists  of  fine  fibres,  which  airc!  for  the  most  part  collected  into 
distinct  organs,  called  mascles,  and  in  this  form  it  is  familiaflj 
known  as  the  flesh  of  animals ;  these  fibres  are  also  disposed 
round  the  sides  of  cavities  and  between  the  coats  of  hollow 
viscera,  forming  sti-ata  of  ^'cater  ur  loss  thickness.  The 
muscular  fibres  are  endowed  with  conircictility — a  remarkable  and 
characteristic  property,  by  virtue  of  which  they  sbnok  or  contract 
more  or  less  rapidly  ynder  the  influence  of  certain  causes  which 
are  capable  of  exciting  or  calling  into  play  the  property  in 
question,  and  which  are  therefore  named  HtmulL  A  large  class 
of  muscles,  comprehending  those  of  locomotion,  respiration,  ex- 
pression, and  some  others,  are  excited  by  the  stimulus  of  the 
"vvill,  or  volition,  acting  on  them  through  the  nerves ;  these  are 
tliei-efoi-e  named  *  voluntary  muscles/  although  some  of  them 
habitually,  and  all  occasionaUy,  act  also  in  obcilience  to  other 
stimuli.  There  are  other  muscles  or  muscular  fibres  which  are 
entirely  withdrawn  from  the  control  of  the  will,  such  as  those 
of  the  heart  and  intestinal  canal,  and  these  are  accordingly 
named  '  involuntary,*  These  two  classes  of  muscles  difler  not 
only  in  the  mode  in  which  they  are  excited  to  act,  but  also  to  a 
certain  extent  in  their  anatomical  characters/ — Sharpev  ;  Qomn's 

Structure  of  Volunfartf  MuscUti. — 'The  voluntary  muscular 
fibres  are  for  the  most  part  gathered  together  into  distinct  masses, 
or  muscles  of  various  sizes  and  shapes,  but  most  generally  of  an 
oblong  form,  and  furnif*hed  with  tendons  at  either  extremity,  by 
which  tliey  are  fixed  to  the  bones.  The  two  attached  extremities 
of  a  muscle  are  named,  in  auatomical  descriptions,  its  origin  and 
insertion, — tho  former  term  being  usually  applied  to  the  attach- 
ment which  is  considered  to  be  most  fixed,  although  the  rule 
cannot  always  be  applied  strictly.  The  tleshy  part  is  named  the 
bc41y, 

'  The  muscular  fibres  are  collected  into  packets  or  bundles  of 
greater  or  less  thickness,  named  fasciculi,  or  lacerti,  and  the 
fibres  themselves  consist  of  much  finer  threads  visible  by  the  aid 
of  the  microscope,  which  are  termed  muscular  filaments,  or 
fibril  Ifo. 

*  The  fibres,  although  they  differ  somewhat  in  size  individually, 
have  the  same  average  diameter  in  all  the  voluntary  muscles^ 
namely,  about  ^^^  of  an  inch ;  and  this  holds  good  whether  the 
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mtiscles  be  coarse  or  fine  in  their  obvious  texture.  According  to 
\ir.  Bowman  their  average  size  is  somewhat  greater  in  the  male 
tban  in  the  female,  being  in  the  former  ^i^  and  in  tbo  later  ^^^, 
or  more  than  a  fourth  smaller,' — lb. 

*  Aa  to  the  structure  of  fibres,  it  has  been  ascertained  that 
tmA  is  made  np  of  a  larger  numl>er  of  extremely  fine  filaments 
or  fibrils,  inclosed  in  a  tubular  sheath.'  *  It  would  seem  that  the 
eietnentary  particles  of  which  the  fibril  is  made  up,  are  little 
mA9$es  of  pellueid  substance  presenting  a  rectangular  outline,  and 
Appcaritig  dark  in  the  centre/     ^  The  length  of  the  elementary 

cles  is  estimated  by  Mr,  Bowman  at  rr^j^g^  of  an  inch.     He 
ifaoi  their  iiize  is  remarkably  uniform  in  mammalia,  birds, 
re^ptiles,  fi&hes,  and  insects.'— it. 

Serves  of  Voluntary  Muscleis.-^^  The  nerves  of  a  voluntary 
ia.iisc4e  are  of  considerable  size.  Tbcir  branches  pass  between 
Um  ffiscicnli,  and  repeatedly  unite  with  each  other  in  form  of  a 
plemis*  which  is  for  the  most  part  confined  to  a  small  part  of  the 
Uttsele^  or  muscular  dt vision  in  which  it  hes.  From  one  or  more 
of  such  primurtf  plexuses  nervoua  twigs  proceed  and  end  by  finer 
or  ierminal  plexuses,  formed  by  slender  bandies  consisting  of  two 
or  three  primitive  tubules  each,  some  of  them  separating  into 
ttng^le  tubules, — Ih* 

*  Uy  means  of  the  microscope  these  fine  nervous  bundles  and 
angle  iabules  may  be  observed  to  ptiss  between  the  muscuhir 
dne,  and  aAer  a  longer  or  shorter  course,  to  return  to  the  plcxos. 
Tlkw  crofift  the  direction  of  the  ninscular  fibres  directly  or 
obiiqueljt  forming  wide  arches  ;  and  on  their  retnra  they  either 
motn  the  larger  nervous  bundles  from  which  they  set  out,  or 
erter  iuto  other  divisions  of  the  plexus.  The  nervous  filaments, 
tiisrefore,  do  not  come  to  an  end  in  the  muscle,  but  form  loops  or 
itrtAgB  among  its  fibres,' — Ih.^ 

I  refrain  frimx  entering  into  the  description  given  of  the 
taroliiDtdry  muscles, — those  of  the  heart,  intestines,  broudiial 
lubes*  iriSt  middle  coat  of  the  arteries,  &c. — as  being  less 
UDportant  fur  the  object  of  the  present  work.     It  will,  how- 

*  11>#  activo  connexion  between  the  nerves  and  the  tnusclcj  would  soom 
hi  iui  electrical  current  passing  from  the  one  to  the  other.  The 
rx  peri  menu  of  Dn  Boi«  Reymond  and  others  in  this  iubject, 

l»c!rti»it  &n)'  other  condusion* 


62 


THE  MUSCULAR  SYSTEM 


ever,  bo  inteTesting  to  bear  what  the  same  aiithonty  has  said 
on  the  Sensibility  of  muscle,  and  also  on  the  Contractility,  or 
the  source  of  its  power  as  a  mechanical  prime  mover* 

3.  SemihilUt/. — *  This  property  is  mB.nife3t©d  by  tbe  paiti  which 
is  felt  when  a  muscle  is  cat  or  lacerated,  or  otherwise  violently 
injured,  or  when  it  ia  seized  witli  spa^m.  Here,  as  in  other 
instances,  the  sensibiMty,  properly  speaking,  belongs  to  the  nerves 
which  are  distributed  through  the  tissue,  and  accord inp^ly,  when 
tbe  nerves  going  to  a  muscle  are  cut^  it  forthwith  becomes  itisen- 
fiible.  Jt  is  by  means  of  this  property,  vrhich  is  somctinjes  called 
the  '  muscular  sense,'  that  we  become  conscious  of  the  existicg 
state  of  the  muscles  which  are  subject  to  the  will,  or  rather  of 
the  condition  of  the  limbs  and  other  parts  which  are  moved 
through  means  of  the  voltmtary  muscles,  and  we  are  thereby 
gTiided  in  directing  our  voluntary  movements  towards  the  end  in 
view.  Accordingly .^  when  the  rauscultir  sense  is  lost,  while  the 
power  of  m^otion  remains, — a  case  which^  though  rare,  some  time  a 
occurs,— the  person  cannot  direct  the  movements  of  the  affected 
limbs  without  tbe  guidance  of  the  eye/ 

On  this  passage  I  won  hi  remark  that  the  two  sensibilities 
described  diflVr  very  much  in  their  c  ha  meter.  The  sensibility 
to  injuries  is  a  fact  distinct  from  those  feelings  of  the  state  of 
voluntary  muscles  that  sen^e  to  guide  the  movements  in 
working  for  ends.  The  one  is  the  passive,  and  the  other  the 
active,  sensibility  of  muscle, 

4,  IrntahiUfy  or  ConlradUihj. — *  In  order  to  cause  contraction, 
the  muscle  must  be  excited  by  a  stimalus.  The  stimulus  may  be 
applied  immediately  to  the  muscular  tissue,  as  when  the  fibres 
are  irritated  by  a  sharp  point;  or  it  may  be  applied  to  the  nerve 
or  nerves  which  belong  to  the  muscle  ;  in  the  former  case  the 
stimulus  is  said  to  be  ** immediate,*'  in  the  hitter  "remote,** 
The  nerve  does  not  contract,  but  it  hEis  the  property,  when 
stimulated,  of  exciting  contractions  in  the  muscular  fibres  to 
which  it  is  distributed,  and  this  property,  named  the  "vis  nervosa*' 
{true  nervous  force),  is  distinguished  from  contractihty,  which  is 
confined  to  the  muscle.  Again,  a  stimulus  may  be  either  directly 
applied  to  the  nerve  of  the  muscle,  as  when  that  nerve  is  itself 
mechanically  irritated  or  galvanized  ;  or  it  may  be  first  made  to 
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act  on  certain  other  nerves,  by  wbich  its  inEnence  is,  so  to  speak, 
oondnoted  in  the  first  instance  to  the  brain  or  fipiual  cord  (or 
perbaps  even  t<>  some  subordinate  nervona  centre)  and  thence 
txuoaferred  or  reflected  to  the  musonlar  nerve. 

*  Hie  fitiiouli  to  which  ransdes  are  obedient  are  of  various 
kinds  ;  those  best  ascertained  are  the  following,  viz.  : — 1.  Me- 
chanical irritation  of  almost  any  sort,  under  which  bead  is  to  be 
included  sudden  extension  of  the  muscular  fibi'es.  2.  Chemical 
stimuli,  as  by  the  application  of  salt  or  acrid  substances.  3. 
Eleetrieal ;  usually  by  means  of  a  galvanic  current  made  to  posa 
tltroagh  the  mu^scular  fibres^  or  atong  the  nerve.  4,  Sudden  heat 
or  cold*  These  four  may  be  classed  together  as  physical  silmuli 
Ji'ejtt,  menial  stimuli^  viz. —  I.  The  openition  of  the  will,  or  voli- 
don.  2.  Emotions,  and  some  other  involuntary  states  of  tho 
tnind.  Lastly,  there  still  remain  exciting  canses  of  mnacular 
motions  in  the  economy  which,  altbough  they  may  probably  turn 
oai  to  be  physical,  are  as  yet  of  doubtful  nature,  and  these,  until 
better  known,  may  perhaps,  without  impropriety^  be  called 
CNTgaaic  stimuli ;  to  tliis  head  may  be  also  referred,  at  least  pro- 
vi^ioiDally,  some  of  the  stimuli  which  excite  convulsions  and  other 
tnTolantary  motions  which  occur  in  disease,' — p.  clxxvii- 

Of  the  stimuli  thus  enuiiiemted  the  most  interesting  to  us 
arc?  the  mental  stimuli.  These  are  described  as  of  two  kinds  j 
the  Emotions — or  the  influence  of  the  Feelings — and  the  Will, 
A  tliird  kind  is  the  Spontaneous  force  tu  be  presently  dis- 
cussed. There  is  one  other  property  of  muscle,  alluded  to  in 
tbe  previous  chapter,  which  is  described  as  follows  ; — 

$•  Toniciiij  or  Tonic  Cantraciion. — *  Altlioag^h  in  mnscles 
ully,  contraction  is  succeeded  by  complete  relaxation,  there 
I  various  muscles  which,  after  apparently  ceasing  to  contract, 
rpXKiain  in  n  state  of  tension,  and  have  e^till  a  certain  tendency  to 
approximate  tbeir  points  of  attachment,  although  this  tendency 
is  oonnterba lanced  by  antagonistio  muscles,  which  are  in  the 
Mme  condition,  and  tiio  limb  or  other  moveable  part  is  thus 
maiDUtined  at  rest.  This  condition  of  muscle  is  named  " tonicity,'* 
or  the  ^  tonic  state.**  It  is  no  doubt  a  species  of  contraction,  as 
well  as  the  more  conspicuous  and  powerful  action  with  which  it 
altemates;  but  it  ia  employed  merely  to  maintain  equilibrium, 
not  to  caofie  motion,  and  it  is  not  temporary  but  enduring—  coa- 
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tiiiimig  during  sleep  wbea  volition  is  in  abeyance,  and  occasioning 
no  fatignc.  It  appears  to  be  excited  throngh  tlie  mediani  of  the 
nerves,  thongb  independently  of  the  will,  for  when  the  nerves 
are  cnt  it  ceases,  and  then  the  muscles  nearly  become  flacoid  : 
the  Btimnlus  which  acts  on  the  nerves  is  not  known,' 

PEO0F8  OF  SPONTANEOUS  ACTIVITY. 

6.  We  have  now  to  consider  the  evidence  that  there  is 
for  the  existence  of  a  class  of  movements  and  actions, 
antpiior  to,  and  independent  of,  the  sensations  of  the  senses. 
This  question,  brought  on  here  to  settle  a  point  of  preced- 
ence or  arrangement,  has  a  far  wider  import,  and  will 
re-appear  on  various  occasions  in  the  course  of  the  subse- 
quent exposition. 

The  proofs  principally  relied  on  are  the  following : — 

(1.)  The  already  mentioned  fact  of  the  Tonicity  of  muscles. 
This  fact  I  regard  as  proving  the  existence  of  a  central 
stimulus  in  the  nervous  system.  The  tonicity  does  not, 
indeed,  amount  to  aetmil  movement ;  still,  it  is  only  a  lower 
degree  of  the  same  thing:  and  what  one  centre  does  in  a 
low  degi'ee,  another  may  do  in  a  higher  j  the  peculiar  mode 
of  operation  is  estalilished  as  a  fact  of  the  nervous  mechanism* 

(2.)  The  permajient  closure  of  certain  of  the  muscles — 
those  named  sphincters — is  an  efTect  of  the  earne  nature  as 
the  tonicity,  but  displaying  a  more  energetic  stimulus  still, 

*  Soma  pliysiologists  would  a^eribo  the  tonicity,  not  to  the  exclusive 
ioiaenco  of  tlie  centren,  but  to  the  existonco  of  a  constQiit  Btimulation  pro* 
ceedjng  from  tlie  entremities  by  the  incarrying  nerves.  They  allege  in  support 
of  thi«  view,  that  when  all  the  sensory  root*i  of  the  spine  are  cut,  tho  tonicity 
disappears.  Thiu,  however,  would  not  affect  th<^  goneraJ  doctrine  in  qntation. 
Granting  that  the  muscular  stimulua  is  in  one  senso  reflex^  and  aiiaes  from 
a  perennial  irritation  of  the  incarrying^  fibres,  this  eonstant  irritation  is  not 
what  we  usually  underntand  hy  stimulation  from  without*  It  is  a  current 
arising  out  of  some  constant  condition  «>f  the  fitnsitive  tissnes,  and  not  out  of 
risible  nnd  remitted  applications  to  tlie  pnrta.  A  confitnnt  stimulna  is  no 
atimulus  at  all.  The  real  point  is — given  a  certiiin  intensity  of  outward 
stimulation,  tho  resulting  movements  wiU  vniy  according  to  the  condition  of 
the  ner^*es  and  ruTve  centres;  the  same  stimulus  finding  at  one  time  a  feeble, 
and  at  another  time  an  tnorgetic,  response. 
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soct  as  we  can  refer  only  to  central  influence.  It  cannot 
be  referred  to  any  impression  from  without.  Ninther  can 
it  be  whrilly  ascribed  to  the  muscle's  own  cuntractility, 
seeing  that  the  destruction,  or  paralysis,  of  certain  of  the 
eeotres  leads  to  the  total  relaxation  of  those  muscles. 

The  singular  rotatory  movenients,  arising  from  uni-laterid 

section  of  the  pons  varolii  and  other  ganglia,  suggest,  in  a 

ilarly  marked  manner,  the  existence  of  a  high  por- 

L   charge  of  nervous   power,  ordiiiLirily  disguised  by 

lieing  in  a  state  of  equilibrium. 

f3.)  It  is  not  altogether  in-elevant,  to  cite  the  activity 
nuiiatainad  by  inroluntai*!/  muscles,  as  showing  the  existence 
of  a  mode  of  power  originating  with  the  nerve  centres. 
Xen'ous  influence  is  required  for  maintaining  the  circulation 
af  the  blood,  the  moveniBut  of  the  food  along  the  alimentary 
ca&al,  Ac,  all  which  points  to  an  inw^ard  evolution  of  force, 
althongh  modified  by  stimulation  in  the  several  oi^ans.  It 
itmy  he  said  that,  when  the  movements  are  once  commenced, 
the  c?oniplt:tion  of  one  may  be  a  stimulus  to  the  succeeding ; 
dill  tbc  question  would  recur — by  what  force  does  the  heart 
bc^n  to  beat? 

Thus  the  notion  of  an  initiative  existing  in  the  nerve 
cffotres  is  borne  out  by  the  tonicity,  by  the  action  of  the 
s|ihincter8,  by  the  still  more  energetic  movements  of  rotation, 
tLod  by  the  analogy  of  the  involuntary  muscles.  Seeing  that 
liitt  spinal  coni  and  tiie  other  inferior  ganglia  are  found 
capable  of  originating  muscular  contractions,  we  are  entitled 
to  suppose  tliat  the  lai'ger  masses  of  the  bruin  may  be  the 
Njoroes  of  a  much  more  abundunt  and  conspicuous  activity 
tluui  these  examples  afford.  The  proofs  that  follow  are 
ialmnded  to  put  in  evidence  the  existence  of  such  movements. 

(4.)  In  wakening  from  sleep,  movement  precedes  sen- 
g^itfoti.  If  light  were  essential  to  the  movements  concerned 
m  vision,  it  would  be  impossible  to  open  the  eyes.  The  act 
of  wakening  fnjni  sleep  can  hardly  be  considered  in  any 
i  -Jht  view,  than  as  the  reviving  of  the  activity  by  a  rush 
c't  H'- r\'oiia  power  to  the  muscles,  /ullowed  by  the  exposure 
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of  the  senses  to  the  influences  of  the  outer  world.  The  first 
syiuptom  of  awakening  that  presents  itself  is  a  general  eom- 
iiiotion  of  the  frame,  a  number  of  spontaneous  movements — 
the  stretching  of  the  liuibs,  the  opening  of  the  eyes,  the 
expansion  of  the  features— to  all  which  succeeds  the  revival 
of  the  sensibility  to  outward  things.  Mysterious  as  the 
natuife  of  sleep  is  in  the  present  state  of  our  knowledge,  we 
are  nut  piecluded  from  remarking  so  notable  a  circumstance, 
as  the  priority  of  action  to  sensibility,  at  the  moment  of 
wakening* 

But  if  this  ho  a  fact,  we  seem  to  prove,  beyond  a  douht, 
that  the  renewed  action  must  originate  Avith  the  nerve 
centres  themselves.  The  first  gestures  nmst  be  stimulated 
Irom  within ;  aRerwards,  they  are  linked  with  the  gestures 
and  movements  sug'^'csted  by  sense  and  revived  by  intel- 
ligence and  will.  The  higher  degree  of  permanent  tension 
in  the  muscles  when  we  are  awake,  is  partly  owing  to  the 
increased  central  force  of  the  waking  states,  and  partly  to  th» 
stimulus  of  sensation.  But  in  all  cases,  the  share  dun  to  the 
centres  must  be  considerable,  although  rendered  difhcult  to 
estimate  when  mixed  up  with  sensational  stimulus.  Thus 
the  force  that  keeps  the  eye  open  throughout  tlie  day,  is  in  a 
certain  measure  lIuu  to  t!ie  spontaneous  energy  that  opened  it 
at  the  waking  moment,  for  that  force  does  not  necessarily 
cease  when  tiie  other  force,  the  stimulus  of  light,  commences. 

We  are  at  liberty  to  suppose  that  the  nourished  condition 
of  the  nerves  and  nerve  centres,  consequent  on  the  night'a 
repose,  is  the  cause  of  that  burst  of  spontaneous  exertion  at 
tbe  moment  of  awakening.  The  antecedent  of  the  activity  is 
physical  rather  than  mental ;  and  this  must  be  the  case  with 
spontaneous  energy  in  general     When  coupled  with  sen* 

•  ThiB  18  mHintained  by  Anatotlo  (Phyaica  VIII.  2).  He  sayB  that 
tbo»e  wakeniog  mofremunta  come,  not  from  acilm;,  but  from  &n  iiiteriml 
r»otirce.  Somo  writers  luive  taken  the  opposite  view,  but  tbey  have  not,  «o 
far  iia  I  um  uwnre,  adduced  any  dt^ctded  facts  in  support  of  thiit  view.  If  wo 
cannot  estiibliBh  an  8tb^cjluLo  priority  of  inovemtnt  in  the  net  of  awuki^ninsi  w© 
nmy,  at  liiut,  maintain  tbcit  movement  Concurs  with,  smd  dutui  not  follow^ 
lh<}  te-tuiiiuation  uf  the  «enie& 
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sation,  the  character  of  the  activity  is  modified  so  as  to 
render  the  spontaneity  much  less  discernible. 

(5.)  The  next  proof  is  derived  from  the  early  movements 
of  Infancy.  These  I  look  upon  as  in  great  part  due  to  the 
spontaneous  action  of  the  centres.  The  mobility  displayed 
in  the  first  stage  of  infant  existence  is  known  to  be  very 
great ;  and  it  continues  to  be  shown  in  an  exuberant  degree 
all  through  childhood  and  early  youth.  This  mobility  can 
be  attributed  only  to  one  of  three  causes.  It  may  arise  from 
the  stimulus  of  Sensation,  that  is,  from  the  sights,  sounds, 
contacts,  temperature,  &a,  of  outward  things.  It  may,  in 
the  second  place,  be  owing  to  Emotions,  as  love,  fear, 
anger.     Or,  lastly,  the  cause  may  be  Spontaneous  energy. 

The  two  first-named  influences,  external  sensation  and 
inward  emotion,  are  undoubted  causes  of  active  gesticulation 
and  movement.  But  the  question  is.  Do  they  explain  the 
whole  activity  of  ecurly  infancy  and  childhood  ?  I  think  not, 
and  on  evidence  such  as  the  following.  We  can  e^asily 
observe  when  any  one  is  under  the  influence  of  vivid  sen- 
sation ;  we  can  tell  whether  a  child  is  acted  on  by  sights,  or 
sounds,  or  tastes.  And  if  the  observation  is  carefuUy  made, 
I  believe  it  will  be  found,  that  although  the  gesticulations  of 
infants  are  frequently  excited  by  surrounding  objects,  there 
are  times  when  such  influence  is  very  little  felt,  and  when, 
nevertheless,  the  mobility  of  the  frame  is  strongly  manifested. 
With  regard  to  inward  feelings,  or  emotions,  the  proof  is  not 
so  easy ;  but  here,  too,  there  is  a  certain  character  belonging 
to  emotional  movements,  that  serves  to  discriminate  them 
when  they  occur.  The  movements,  gestures,  and  cries  of 
internal  pain  are  well  marked ;  so  pleasurable  feeling  is 
distinguished  by  the  equally  characteristic  flow  of  smiles  and 
ecstatic  utterance.  If  there  be  times  of  active  gesticulation 
and  exercise  that  show  no  connexion  with  the  sights  and 
sounds,  or  other  influence  of  the  outer  world,  and  that  have 
no  peculiar  emotional  character  of  the  pleasurable  or  painful 
kind,  we  can  ascribe  them  to  nothing  but  the  mere  abund- 
ance   and   exuberance  of  self-acting  muscular  and  cerebral 
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euergy,  which  rises  and  falls  with  the  vigour  and  nourish- 
ment of  the  general  system. 

The  activity  of  young  animals  in  general,  and  of  animals 
remarkable  for  their  active  endowments  (as  the  insect  tribe), 
may  be  cited  as  strongly  favouring  the  hypothesis  of  spon- 
taneity. When  the  kitten  plays  with  a  worsted  ball,  we 
always  attribute  the  overflowing  fulness  of  moving  energy  to 
the  creature's  own  inward  stimulus,  to  which  the  ball  meiely 
serves  for  a  pretext.  So  an  active  young  hound,  refreshed 
by  sleep  or  kept  in  confinement,  pants  for  being  let  loose,  not 
because  of  anything  that  attracts  his  view  or  kindles  up  his 
ear,  but  because  a  rush  of  activity  courses  through  his 
members,  rendering  him  uneasy  till  the  confined  energy  has 
found  vent  in  a  chase  or  a  run.  We  are  at  no  loss  to  dis- 
tinguish this  kind  of  activity  from. that  awakened  by  sen- 
sation or  emotion ;  and  the  distinction  is  recognized  in  the 
modes  of  interpreting  the  movements  and  feelings  of  animals. 
When  a  rider  speaks  of  his  horse  as  '  fresh,'  he  implies  that 
the  natural  activity  is  undischarged,  and  pressing  for  vent ; 
the  excitement  caused  by  mixing  in  a  chase  or  in  a  battle,  is 
a  totally  different  thing  from  the  spontaneous  vehemence  of 
a  full-fed  and  underworked  animal. 

It  is  customaiy  in  like  manner  to  attribute  much  of  the 
activity  of  early  human  life,  neither  to  sensation  nor  to 
emotion,  but  to  *  freshness,'  or  the  current  of  undischarged 
activity.  There  are  moments  when  high  health,  natural 
vigour,  and  spontaneous  outpouring,  are  the  obvious  ante- 
cedents of  ebullient  activity.  The  very  necessity  of  bodily 
exercise  felt  by  every  one,  and  most  of  all  by  the  young,  is  a 
proof  of  the  existence  of  a  fund  of  energy  that  comes  round 
with  the  day  and  presses  to  be  discharged.  Doubtless,  it 
may  be  said  that  this  necessity  may  proceed  from  a  state  of 
the  muscles,  and  not  from  the  centres ;  that  an  uneasy 
craving  rises  periodically  in  the  muscular  tissue,  and  is 
transmitted  as  a  stimulus  to  the  centres,  awakening  a  nervous 
current  of  activity  in  return.  Even  if  this  were  true,  it 
would   not  materially   alter  the   case  we  are  labouring  to 
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establish — namely,  a  tendency  in  the  moving  system  to  go 
into  action,  without  any  antecedent  sensation  from  without 
or  emotion  from  within,  or  without  any  stimulus  extraneous 
to  the  moving  apparatus  itself.  But  we  do  not  see  any 
ground  for  excluding  the  agency  of  the  centres,  in  the  com- 
mencing stimulus  of  periodical  active  exercisa  The  same 
central  energy  that  keeps  up  the  muscular  tonicity,  must  be 
allowed  to  share  in  the  self-originating  muscular  activity. 
If  so,  the  demand  for  exercise  that  comes  round  upon  every 
actively  constituted  nature,  is  a  strong  confirmation  of  the 
view  we  are  now  engaged  in  maintaining. 

Coupling  together,  therefore,  the  initial  movements  of 
infiincy,  the  mobility  of  early  years  generally,  the  obser- 
vations on  young  and  active  members  of  the  bnite  creation, 
and  the  craving  for  exercise  universally  manifested,  we  have 
a  large  body  of  evidence  in  favour  of  the  doctrine  of  spon- 
taneous action. 

(6.)  The  operation  of  what  is  termed  Excitement  likewise 
corroborates  the  position  we  are  now  maintaining.  The 
physical  fact  of  the  excited  condition  is  an  increase  in  the 
quantity,  or  a  change  in  the  quality,  of  the  blood  in  the 
brain.  The  mental  fact  is  the  increase  of  mental  energy  in 
all  its  modes.  A  stimulus  applied,  in  such  a  condition,  pro- 
duces a  more  than  usual  response ;  and  there  is  manifested 
an  incontinent  activity,  irrespective  of  all  stimulation.  The 
outward  movements  are  hurried  and  uncontrollable,  the 
feelings  are  more  intense,  the  thoughts  are  rapid ;  every 
mental  exertion  is  heightened.  When  the  excitement  rises 
to  the  morbid  pitch,  as  in  disease,  or  under  the  influence  of 
drugs,  such  as  strychnine,  there  is  an  enormous  expenditure 
of  force,  apart  from  any  stimulation  whatsoever :  the  altered 
nutrition  of  the  brain  is  the  sole  influence  concerned. 

(7.)  As  a  farther  confirmation,  it  may  be  remarked  that 
sensibility  and  activity  do  not  rise  and  fall  together ;  on  the 
contrary,  they  often  stand  in  an  inverse  proportion  to  each 
other.  By  comparing  difierent  characters,  or  the  different 
states  of  the  same  individual,  we  may  test  the  truth  of  this 
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observation.  The  strong,  restless,  active  temperament  is  not 
always  marked  6ts  the  most  sensitive  and  emotional,  but  is 
very  frequently  seen  to  be  the  least  affected  by  these  influ- 
ences. The  q^ctivity  that  seems  to  sustain  itself,  costing  the 
individual  almost  no  effort,  being  his  delight  rather  than  his 
drudgery,  and  very  little  altered  by  the  presence  or  the  absence 
of  stimulus  or  ends,  is  manifestly  a  constitutional  self- 
prompting  force ;  and  such  activity  is  a  well  known  fact  It 
is  one  of  the  fundamental  distinctions  of  character,  botli 
in  individuals  and  in  races  ;  being  seen  in  the  restless  adven- 
turer, the  indefatigable  traveller,  the  devotee  of  business,  the 
incessant  meddler  in  affairs ;  in  the  man  that  hates  repose 
and  despises  passive  enjoyments.  It  is  the  pushing  energy 
of  l^hilip  of  Macedon  and  William  the  Conqueror.  On  the 
other  hand,  sensitive  and  emotional  natures,  which  are  to  be 
found  abundantly  among  men,  and  still  more  abundantly 
among  women,  are  not  active  in  a  corresponding  degree,  while 
the  kind  of  activity  displayed  by  them,  is  plainly  seen  to 
result  more  from  some  stimulus  or  object,  than  from  an  innate 
exuberance  of  action.  The  activity  prompted  by  ends,  by 
something  to  be  gained  or  avoided,  is  easily  distinguished  from 
the  other  by  its  being  closely  adapted  to  those  ends,  and  by 
its  ceasing  when  they  have  been  accomplished.  He  that 
labours  merely  on  the  stimulus  of  reward,  rests  when  he  has 
acquired  a  competency,  and  is  never  confounded  with  the  man 
whose  life  consists  in  giving  vent  to  a  naturally  active 
temperament,  or  a  superabundance  of  muscular  and  central 
energy. 

(8.)  Lastly,  it  will  be  afterwards  shown,  that  without 
spontaneity,  the  growth  of  the  Will  is  inexplicable. 

Regions  of  Spontaneotis  Activity. 

7.  The  muscles  for  the  most  part  act  in  groups,  being 
associated  together  by  the  organization  of  the  nervous  cen- 
tres, for  the  performance  of  actions  requiring  concurrent 
movements. 
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The  Locmiwtire  Appdraim  is  perhaps  tlie  raost  conspicuous 
of  the  voluntary  groups.  This  involves  (taking  vertebrate 
animala  in  general)  the  liinhs — or  the  anterior  and  posterior 
extremities  with  their  numerous  muscles*  and  the  trunk  of 
the  body,  wliich  in  all  animals  chimes  iu  more  or  less  with 
the  movements  of  the  extremities.  In  the  outbursts  of 
spontaneous  action,  locomotive  effort  (walking,  ninning, 
flying,  BwimmiDg,  &c,)  is  one  of  tlie  foremost  tendencies  j 
haviiig  the  advantage  of  occupying  a  large  portion  of  the 
muscular  system,  and  thus  giving  vent  to  a  copious  stream  of 
accumulated  power.  No  observ^aot  person  can  have  failed  to 
notice  instances,  where  loeomotion  resulted  from  purely 
spontaneous  effoi't.  In  the  human  suhject,  the  locomotive 
members  are  long  in  being  adapted  to  their  proper  use,  and 
in  the  meantime  they  expend  their  activity  in  the  dancing 
gestures  and  kicking  movements,  manifested  by  the  infant  in 
the  arms  of  the  nui-se. 

The  locomotive  action  agitates  the  whole  length  of  the 
spine  up  to  the  articulations  of  the  neck  and  head.  The 
membei^  concerned,  however,  have  many  movements  besides, 
especially  in  man ;  and  these  are  found  to  arise  no  less  readily. 
Tbaa  the  movements  of  the  arms  are  extremely  various,  and 
all  of  them  may  burst  out  in  the  spontaneous  way.  The 
grasp  of  the  hand  is  the  result  of  an  extensive  muscular 
endowment,  and  at  an  early  stage  manifests  itself  in  the 
round  of  the  innate*and  chance  movements. 

Tlie  erections  and  bendings  of  the  body  are  outlets  for 
spontaneous  activity,  and  especially  erection,  which  implies 
the  greater  efTiirt.  When  superfluous  power  cannot  run  into 
tlie  moix^  abundant  opening  of  locomotive  movement,  it  ex- 
pends itself  in  stretching  and  erecting  the  body  and  limbs  to 
the  extreme  point  of  tension.  The  erection  extends  to  the 
carriage  of  the  head  and  the  distension  of  the  eyes,  mouth, 
and  features. 

Th€  Viical  orgaivi  are  a  distinct  and  notable  group  of  the 
active  mejul»ers,  Tlie  utterance  of  the  voice  is  unequivocally 
Mwix^g  on  many  occasions  to  mere  pruftiaiou  of  central  eiieig^^. 
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>Te  now  brought  to  the  express  consideration  of 

ass  of  phenomena  proper  and  peculiar  to  mind, 

ates  of  Feeling ;  these  we  have  from  the  outset 

as  one  of  the  three  distinct  manifestations  of  our 

ture.     To  give  a  systematic  and  precise  account  of 

of  human  consciousness, — a  Natural  History  of  the 

—is  one  of  the  aims  of  the  science  of  mindf 

itio  of  thift  work  in  the  Natianai  BevietCf  while  admitting  that  the 
re  contended  for  serves  to  explain  phenomena  that  are  left 
.,  on  the  assimiption,  most  generally  prevailing  in  the  systems  ox 

mind,  that  our  activity  is  caUed  forth  solely  by  the  stimulas  ot 
>n8 — takes  exception  to  the  purely  phyneal  origic  above  assigned 
taneous  movements.  It  is  with  the  writer  a  serious  gpround  of 
aat  these  movements  are  made  to  proceed  from  a  "  psychological 
r  apart  from  any  antecedent  mental  state.     The  question  thus 

upon  matter  of  fact,  and  if  any  observations  can  jbe  produced  to 
lind  does  manifest  itself  anterior  to  the  spontaneous  outburst,  my 
B  incorrect.  But  so  far  as  I  have  been  able  to  judge  of  what 
ms,  consciousness  rapidly  follows  or  else  accompanies  the  spon- 
charge,  but  does  not  precede  it.  ^ye  have  unequivocal  instances 
its  arising  without  consciousness,  as  under  chloroform  and  in 
ad  it  is  not  contended  that  mind  accompanies  the  movements  of  the 
B  womb.  A.  disputed  point  substantitilly  identical  with  this  is 
length  in  "  The  Emotions  and  the  WiU."     (Emotions,  chap,  vii*, 

ny  facilitate  the  comprehension  of  the  method  herein  adopted  for 
i|ic  delineation  of  the  feelings,  if  I   oflfer  a  few  explanatory 
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although  more  liahle  than  ahnost  any  other  mode  of  action  to 
be  stimulated  from  without.  Iii  man  the  Aow  of  words  and 
song,  in  animals  the  outbursts  of  barking,  braying,  howling, 
are  often  manifestly  owing  to  no  other  cause  thaix  the  *frush' 
condition  of  the  vocal  organs. 

The  ej/cs  have  their  independent  centre  of  energy,  whence 
results  a  spontaneously  sustained  ga^e  upon  the  outer  world. 
AMien  no  object  specially  arrests  the  attention,  the  activity  of 
tl)e  visual  movemeuts.  must  be  considered  as  mainly  due  to 
central  power.  In  a  person  deprived  of  the  sight  uf  one  eye, 
we  find  that  eye  still  kept  open,  but  not  so  %vide  as  the  other. 
The  mouth  is  also  subject  to  various  movements  which  raay 
often  be  the  result  of  mere  internal  power,  as  is  seen  in  the 
contortions  indulged  in  after  a  period  of  immobility  and  re- 
straint The  Jaws  find  their  use  in  masticating  the  food,  but 
failing  this,  they  may  put  forth  their  force  in  biting  things 
put  into  the  mouth,  as  in  children  not  yet  arrived  at  the  age 
of  chewing.  The  iongus  is  an  organ  of  great  natural  activity, 
being  endowed  with  many  muscles,  and  having  a  vide  scope 
of  action.  In  the  spontaneous  action  of  the  voice,  which 
is  at  first  an  inarticulate  bowl,  the  play  of  the  tongue,  com- 
mencing  of  its  own  accord,  gives  the  articulate  character  to 
utterance,  and  lays  a  foundation  for  the  acquirement  of 
speech. 

Among  the  Bpecial  aptilndes  manifested  among  the  lower 
animals  we  find  marked  examples  of  the  sfJontaneity  of  action. 
Tho  destructive  weapons  belonging  to  bo  many  tribes,  ar«  fre- 
cpicntly  brought  intt*  play  without  any  stimulus  or  provocation, 
and  when  no  other  reason  can  be  rendered  ttiau  the  necessity  for 
discharging  an  accumulation  of  inward  energy.  As  the  battery 
of  the  Torpedo  becomes  charged  by  the  mere  course  of  nutrition, 
and  requires  to  be  periodically  relieved  by  being  poured  opon 
iome  object  or  other,  so  we  may  suppose  that  the  jaws  of  th© 
tiger,  the  fanp^s  of  the  serpent,  the  spinning  apparatus  of  the 
spider,  require  at  intervnls  to  have  some  objects  to  spend  them- 
selves upon.  It  is  said  that  the  constructivcnesa  of  the  boe  and 
the  beaver  incontinently  manifests  itself  even  when  there  ia  no 
end  to  be  gained  ^  a  circumstance  not  at  all  singular,  if  we  admili 
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the  spontaneous  nattiTG  of  many  of  the  iictive  eadowmentB  of 
meo  and  animals. 

The  spontaneous  activity  is  always  obseTved  to  rise  and 
fall  with  the  vigour  and  state  cpf  nutrition  of  the  general 
system,  being  abundant  in  states  of  high  health,  and  deficient 
during  sickness,  hunger,  and  fatigue.  Euergetic  movements, 
moreover,  arise  ujider  the  influence  of  drugs  aud  stiniulanta 
acting  on  the  nerves  and  nerve  centres ;  also  frota  fever  and 
other  ailments.  Convulsions,  spasms,  and  unnatural  excite- 
meut,  are  diseased  forms  of  tlie  spontaneous  discharge  of  the 
aciire  euei^gy  of  the  nei*ve  centres  * 


OF  THE  MUSCULAH  FEELINGS. 

8.  We  are  now  brought  to  tlie  express  consideration  of 
the  first  class  of  phenomena  pioper  and  peculiar  to  mind, 
namely,  States  of  Feeling ;  these  we  have  from  the  outset 
re^oi^iized  as  one  of  the  three  distinct  manifestations  of  our 
mental  nature.  To  give  a  systematic  and  precise  account  of 
the  stutes  of  haraan  consciousness, — a  Natural  History  of  the 
Feelings, — is  one  of  the  aims  of  the  science  of  mindf 

•  A  cntio  of  thifc  work  in  the  Naiiofml  Rfvifw,  while  admiltin^  that  the 
4oe<na«  bore  contended  for  eervtiS  to  expltiin  phenomeua  that  are  left 
mMxplflined,  on  the  aanumption,  most  generally  prevailing  in  the  system*  ot 
ihm  Imnuui  mind,  ibut  our  itcttvity  ia  called  forth  solely  hy  the  siimulug  ot 
oar  teatiittoiui — ^tukei  exception  to  the  puiely  phytiml  on^^  ahove  afisigned 
lo  the  ipontaneoua  movements.  It  in  with  the  writer  a  serious  ground  of 
oootpUitit  that  those  movements  are  made  to  proceed  from  a  "psychological 
BvClDini^*'  or  apart  from  any  anteceiient  mtiot^U  Ntate.  The  quention  thua 
laii'dl  ittma  upon  matter  of  fact,  atid  if  any  ob^tervationa  cun  ^e  produced  t^ 
whOfW  tliat  mind  docs  manifest  itaelf  anterior  to  the  spontaneoua  outburst,  my 
gtttieoNnii  ia  tncom^^U  But  ao  far  aa  1  have  h«on  able  to  jud^e  of  what 
rnmlij  lwppenfc»  oonaoioUHnesa  rnpidly  follows  or  elae  accompaniea  the  apon- 
lAiM*oiia  diaehargt),  but  doea  not  precede  it.  Wo  have  unequivocal  inatancea 
of  fB«iiPiy|iienti  ariaing  without  consciouaneaa,  aa  under  chloroform  and  in 
datliiittti;  and  it  ia  not  ccmtcnded  that  mind  accompanies  the  movementaof  the 
fnp^ns  in  the  womb.  A  di»]iiUted  point  aubatanUnlly  idontical  with  thia  ia 
imMidicd  At  kngth  in  **The  Kmotiuns  nnd  the  Will/'  (Emutiona^  chap,  vii, 
me.  17>. 

-f*  It  may  facilitate  thf  comprehenMrin  of  the  method  herein  adopted  fur 
Um   ^'^t4Jina|io  delintwtiou  oi  the   Itreiini^a,   if  I  oSer  a  few  explanatory 
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9.  There  are  three  classes  of  Feelings  coEnected  with 
the  moving  organs : — 

(L)  Feelings  dependent  on  the  orgnnu  eandUwn  of  the 
mw^cs;  ixB  those  arising  iVom  hurts,  wounds,  diseases^  fatigue, 
reM,  nutriment.  Most  of  these  affeotions  the  muscles  have  in 
common  with  the  other  tissues  of  the  body  ;  and  they  will  be 
considered  under  a  stibsoqueut  head.  Our  plan  requires  that 
we  should  here  exhibit  the  marked  antithesis,  or  contrast,  exist- 
ing between  Musctdiir  Feeling  proper  (the  Consciousnesss  of 
movement,  howsoever  caused)  ant  I  Sensation  proper.  The  one 
is  associated  with  energ}'  passing  outwards,  the  other  with  stim- 
ulation passing  inwards  ;  the  two  facts  mingle  together  in  tlie 
stream  of  mental  life,  but  arc  yet  of  a  widely  diHerent  nature. 


fv^marki  w  to  the  scope  of  it.  The  roadcr  i«  RoOSciently  aeqaaintod  yrith  the 
threefold  purtttion  of  miucl  into  Foeling^  Volitinn,  aod  Intellect,  If  this 
partition  bo  coinploto  anil  eihnustive,  «'Very  mental  fact  and  phenomenon 
whatsoever  fiilU  undpr  one  or  othor  of  thost»  heads ;  nothing  montttl  cmi  bo 
KtAied  but  what  is  either  &  foeling,  a  volition,  or  a  thought.  It  muat^  nevor- 
theleaa,  be  obsurved^  that  mentul  atntea  nooil  not  belong  to  one  of  these 
cTosftea  cxclntiiYOIy.  A  ft'elin  g:  muy  haven  certain  roHtitmal  aspect,  togeth<-r 
with  ita  own  proper  churucU^i^ :  thii«  the  mental  etati^  caused  by  intense  cold 
i»  of  the  nature  of  a  feeling  in  the  proper  naieptiiUon  of  the  term  ;  we 
recognize  \i  as  a  mode  of  conacioitiliosa  of  the  painful  kind,  but  intiKmuch  i\9 
it  8timulttte8  as  to  performing  aotioni  for  abating,  or  freeing  mirRt-lves  from, 
the  pain,  there  atUohoiS  to  it  a  volitional  character  also.  In  like  manner, 
every  state  that  can  be  reproduced  afterwards  as  a  recollection^  or  retained 
aa  an  idea,  haa  bj  that  ci  ream  .stance  a  certain  iuidttctuat  character 

Now,  tn  describing  utatea  that  come  properly  under  the  general  head  of 
feeling,  wo  are  called  upon  to  bring  forward,  in  the  first  in§tance,  the  pecu* 
lianties,  or  descriptive  marks,  that  eharacteriee  them  as  feelinga.  Thia  done, 
we  may  carry  on  the  delineation  by  adverting  to  their  inUiierice  on  activity, 
or  volition ;  and,  lastly,  we  may  specify  anything  that  ia  distinctive  in  th*? 
hold  that  they  take  of  tho  intellect.  It  is  tii^sa  that  if  a  Natural  Hiiitory 
of  the  human  feelingi  is  at  all  possible,  we  must  endeavour  to  attain  an 
orderly  stylo  of  procedure,  such  as  nnturalista  in  other  departmcJits  have  had 
recourse  t^.  If  the  fundamental  division*  of  mind  have  any  validity  in 
them}  they  ought  to  serve  as  the  bams  of  a  proper  descriptivti  method ;  in 
fact,  the  description  should  accord  with  them. 

The  plan,  in  its  completeness,  nijiy  be  represented  thus:^- 

PuYsicAt  Side. 

Bodily  Origin.     (For  Sensations  chiefly.) 
Bodily  Diflfuiiionf  tsxpresaioui  or  embudimeiLii 
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(2.)  Feelings  connected  with  muscular  action,  including 
all  the  pleasures  and  pains  of  exercise.  These  are  the  states 
just  alluded  to  as  peculiar  to  the  muscular  system. 

(3.)  The  Feelings  that  indicate  the  variotis  modes  of  tension 
of  the  moving  organs.  According  as  a  muscle  is  tense  or  re- 
laxed, according  as  much  or  little  energy  is  thrown  into  it,  and 
according  to  the  quickness  or  slowness  of  the  contraction,  we 
are  differently  affected,  and  this  difference  of  sensibility  enables 
us  to  judge  of  the  positions  of  our  active  members,  and  of  many 
important  relations  of  external  things.  These  are  the  feelings 
of  muscle  that  enter  most  directly  into  our  intelligence ;  having 
little  of  the  character  of  mere  Feeling,  and  a  very  large  refer- 
ence to  Thought,  they  deserve  a  separate  treatment 


Hektal  Sios. 

Gharacters  as  Feeling. 

Qaality,  t.f.,  Pleasore,  Pain,  Indifibrenoe. 
Degree. 

As  regards  Intensity  or  acateness. 
As  regards  Quantity,  mass,  or  volame. 
Special  characteristics. 
Volitumal  characters. 

Mode  of  influencing  the  Will,  or  Motives  to  Action. 
InieiUetual  characters. 

Susceptibility  to  Discrimination  and  to  Agreement. 
Degree  of  Retainability,  that  is,  Ideal  Persistence  and 
Recoverability. 
It  is  to  be  remarked  that,  as  a  general  rule,  pleasures  agree  in  their 
physical  expression,  or  embodiment,  and  also  in  their  mode  of  operating  on 
4he  will,   namely,    for  their  continuance,   increase,   or  renewal.      In   like 
manner,  pains  have  a  common  expression,  and  a  common  influence  in  pro- 
.moting  action  for  their  removaL  abatement,  or  avoidance.     Hence  the  fact 
that  a  state  is  plessurable  or  painful  carries  with  it  these  two  other  facts  as  a 
matter  of  course. 

Again,  as  regards  the  Intellect;  Discrimination,  Agreement,  and  Retain- 
ability are  to  a  certain  extent  proportional  to  the  dfgree  of  the  feeling,  or  the 
strength  of  the  impression.  This  being  the  case,  the  statement  of  the  degree 
involves  the  probable  nature  of  the  properties  connected  with  the  Intellect. 
Hence  it  is  unnecessary  in  most  cases  to  carry  the  delineation  through  all  the 
particulars  of  the  table.  It  is  only  when  a  feeling  possesses  any  peculiarities 
rendering  it  an  exception  to  the  general  laws  of  coincidence  now  mentioned, 
that  the  full  description  is  caUed  for.  Two  or  three  examples  of  the  com- 
plete detaU  will  be  given. 
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All  throu  h  the  present  chapter,  and  through  the  fol- 
lowing chapter  ou  sunsatioBs,  we  shall  require  to  keep  in 
view  this  distinction  l)etween  feelings  that  yield  a  large 
measure  of  the  distinctive  character  of  feeling,  and  others 
whose  emotional  character  is  feeble,  and  whose  function  it  is 
to  supply  the  materials  of  the  intelligeuce.  In  the  eye,  for 
example,  the  effect  of  a  blaze  of  sunshine  is  very  different 
from  the  sight  of  a  watclL  The  one  serves  for  the  pur- 
pose of  immediate  enjo}'Tnent,  the  other  is  nothing  in  itself, 
and  derives  its  value  from  being  remotely  instrumental  to  our 
liappineas.  Among  effects  on  the  ear,  tbe  contrast  between 
music  and  speech  expresses  the  same  distinction. 


L  Feelings  of  Muscular  Exercise, 

These  are  feelings  proper  to  the  muscles.  The  mode  of 
consciousness  arising  under  muscular  exertion  cannot  be  pro- 
duced in  connexion  with  any  other  part  of  the  system. 

10,  Feeling  of  Mmcnlar  Exercise  gaicralbj.  According  to 
the  manner  of  the  exertion,  the  feelings  differ  considerably; 
a  dead  strain  is  different  from  movement ;  and  distinct  modes 
of  consciousness  attend  quick  and  slow  movements  respect- 
ively. The  most  general  and  characteristic  form  of  raus- 
cular  exercise  is  exemplified  in  a  dead  strain,  or  else  in  great 
evertifin  with  a  modemte  pace  of  movement 

11    To  begin  with  the  Pfiyskal  side. 

The  physical  state  of  a  muscle  under  contraction  may  he 
inferred  from  the  details  already  given.  The  particles 
making  up  the  muscular  threads  are  approximated  by  au 
energftic  attraction  de%'eloped  in  the  muscle,  under  the 
stimulus  supplied  by  the  nerves.  An  intense  physical  force 
is  produced  by  a  peculiar  expenditure  of  the  substance  of  the 
muscular  mass ;  and  in  the  production  of  this  force  the  tissue 
is  affected,  as  it  w^ere,  with  a  strong  internal  agitation.  As  the 
nerves  supj^lied  to  the  muscles  are  principally  motor  nerves, 
hy  which  the  muscular  movements  are  stimulated  from  the 
bmin  and  nerve  centres,  our  safest  assumption  is,  that  the 
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?Qsibility  accompauying  muscular  movement  coincides  with 

Ihc  outgoing  stream  of  Dervons  energy,  and  does  not,  fid  in 

he  case  of  pure  sensation,  result  from  any  inlluenco  passing 

iwards,  by  incarrying  or  sensitive  nerves.     It  is  known  that 

t^Qsitive  filaments  are  distributed  to  the  luuscuUir  tissue, 

Jong  with  the  motor   filaments  ;   and   it  is  reasonable   to 

ippose  that  by  means   of  them  the  organtG  states  of  the 

lUBcIe  affect  the  mind*     It  does  not  follow  that  the  charac- 

?ri*itic  feeling  of  exerted  force  should  arise  by  an  inward 

transmission  through  the  sensitive  fikments;  on  tlie  con- 

r,  we  are  bound  to  presume  that  this  is  the  concomitant 

of  the  outgoing  current  by  wiiieh  the  nuiscles  are  stimulatpd 

to  act     Ko  other  hypothesis  so   well   represents  the  total 

^k|ipoaition  of  nature  between  states  of  energy  exerted,  and 

^■lltes  of  passive  stimulation.* 

•  I  ahan  her©  present  the  views  of  some  of  the  most  ^listin^ufihed 
pkf«tilogiita  upon  this  interesting  question.  I  muit  premtao,  however,  that 
WKoam  lai  iluni  advert  ta  the  presumption  ariiing  from  the  great  antithesis  of 
il  And  setiaation,  throughout  the  whole  mentiil  Sfi9tcm«  To  them  it 
Imi  » tmaU  msitter,  thut  the  feelin^a  of  moveirnint  were  ranked  u«  oior«ly 
Im»  of  tienditir)ti»»  or  as  impruBsions  passing  to  the  bt-ain  by  scnsitivo 
In  mj  view,  on  the  contrary,  the  most  vital  di«tinc!lon  within  tho 
of  mind,  if  hereft  of  an  physiological  support  by  such  an  hyp<4hofiia. 
ftnA  from  Dr.  Brown-S^qumrd  :  '  J.  W.  Arnold  haa  tried  to  whaw  that 
tli#  aaivrlor  roots  of  nerves  cont:iin  the  nervo  fibr(?s  which  convey  to  the  icm- 
■Hint  llic  cmpreasiona  that  give  the  knowledge  of  the  ttitte  of  inuMiles/  oa 
Ift  4i^oe  of  o>>zitnictto&  or  amount  of  movement.  *  The  chief  fact  on  which 
bla  oputton  \A^  that  after  section  of  the  posterior  roots  of  the 
entrtmitiea  of  a  frog,  it  can  make  use  of  its  hind  legs  almust  at  wifU 
m  a  moMhin^  KaA  been  done  to  the  posterior  roots/  It  would  appi»r,  then^ 
^a^  set  ^ioly  the  power  of  movement^  but  also  the  sense  that  guides  the 
Bt^  ta  unconnected  with  the  sensory  nerves.  '  This  expertmeni  is 
valnc,  and  we  must  acknowledge  that  it  is  difficult  ta 
i  than  Arnold  has  done.  Mareover,  we  have  found  that, 
L  of  «JSf  the  posterior  root*  of  the  spinal  nerves  in  frogSp  the 
I  seem  to  be  very  nearly  as  perfect  as  if  iko  operation  hjid 
[  that  if  the  skin  of  the  head  ia  pinched  on  one  side«  tue 
'  HbIi  OB  the  aame  side  tries  to  repd  the  canae  of  the  pain^  as  weU  as 
tf  a»  k^mrj  had  been  made.  I  have  also  aaceriaiiied  that  in  frogs  rendered 
I  give  the  same  resnlL* 
I  Arw»id  J  hypothesis  is  not  the  only  alternative.  The  snpposition  thsi 
i  4iscCTitiifnstc»  the  degree  of  energy  of  the  motor  cunent,  or  the  foite 
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But  the  physical  attconipaniments  of  muscular  exertiou 
pass  beyond  the  muscles  theiiiwt^ves.  We  know  that  active 
exureise  indirectly  wflecta  all  the  organs  of  th«  body.  The 
circulation  of  the  blood  is  quickened  generally,  and  is  made 
to  flow  by  preference  to  the  timacular  tissue,  the  brain  being 

pi>tire.l  out  from  the  brnin  in  volunUrj-  naovemont,  ia  at  least  nn  eqtiaUy  ad- 
Taiti^iblo  vit^w.  It  would  mem  an  urinyccaaary  complicjition  to  Iiuvb  atintory 
nerves  mixttd  iip  with  tho  pure  motor  fibres ;  it  would  bo  to  df  ny  that  the 
ftiiteriof  TOitis  At«  pur«  motor  nerves.  Dr.  Urown-S<^'q^uard  proccotis  to  r*r- 
mark  ; — '  Eiut  although  1  agree  so  far  with  Arnold,  I  do  not  admit  with  him 
that  it  fa  only  through  the  anterior  root»  th^t  improH&ioua  aro  conveyiid  by 
the  touflcles  to  the  brum.  When  a  galvanic  current  ia  applied  to  tbu  muaclea 
of  the  U tab  of  a  frog,  on  which  the  poftterior  ro«>t»  of  the  norves  of  thisi  limb 
have  boon  dividod,  no  trace  of  pain  id  produced,,  aud  all  the  other  uaU'^e*  of 
pain  are  als^  unable  to  c^iu*a  it  wh^^n  applied  •^itbur  to  I  ho  ukin  or  the  muAcleB,* 
^-(Lectures,  p.  9.)  Thia  is  in  perfect  accordance  with  the  view  that  wuuld 
Msign  the  feellnga  of  re*jiiit4ince  and  movementfl  to  the  outgoing  current  by 
the  motor  nerves,  and  the  sensibility  U>  emmp  and  other  pain^,  to  the  ingoing 
current  by  the  sensory  nerves* 

E.  li,  Webor  romurks : — *  The  di«3riminatjve  aensibiltty  of  muscle  aeemt, 
in  many  cases,  owing  to  the  presence,  in  muActe,  of  brunches  of  the  nervea  of 
Sensation  going  to  the  extremities,  aj$  wo  see  in  the  diidtribution  of  twigs  of 
the  trirteminaj  nerves  to  the  various  muscles  of  the  eye.  This  supply  of  sen- 
sitive nerves  to  the  eye  may  ho  contracted  with  the  ca»o  of  the  diaphragm,  a 
mUJiole  under  tho  tnfiuunce  of  tho  will,  yet  leas  discriminative  than  tlie  muiicles 
of  the  ©ye,  and  scantily  supplied  with  nerves  of  sensation.  It  would  sevm, 
nevertheless,  that  nU  does  not  di'pend  on  that ;  for,  in  many  cases  of  complete 
luid  genuine  anmithesia  (that  is^  loss  of  sensibility  to  pain),  the  power  of 
voluntary  motion  in  tho  senselesa  parts  is  stiU  preserved/  This  is  a  still  more 
decided  fact,  inasmuch  as  the  existence  of  inaenslbility  to  pain  ahows,  that  all 
the  sensitive  Qbrea  aro  paralyzed,  and  yet  the  power  of  muscular  gnidanco 
ti<mains.  This  is  consistent  only  with  the  auppoaition  that  the  mind 
Appreciates  the  motor  indtiunce  OiS  it  proc«>eds  from  the  brain  to  tho  muscles, 
without  depending  on  a  returning  sensibility  throngK  the  proper  sensory 
fibres. 

I  quote  next  from  Ludwig.  *  Whether  the  nerves  that  mbserre  the 
muscular  sense,  and  those  that  Induce  the  muscular  motion,  are  tho  same,  is 
At  present  difficult  to  decide.  It  ii  conceivable,  and  not  unlikely,  that  all 
kfiowledge  and  discrimination  arrived  at  through  the  exertion  of  tho  voluntary 
muscles,  are  attained  directly  through  tho  act  of  voluntary  excitation ;  so 
that  the  effi^rt  of  the  will  iit  at  onc«  proceeded  on  as  a  moans  of  judgment* 
This  opinion  is  support<!il  by  Urn  fact,  that  the  movements  that  give  ns  mental 
judgments,  in  by  far  the  greater  number  of  easei,  do  not  appear  as  muscular 
senNatiuna;  in  oUier  words,  they  nre  not,  liku  the  organic  sensations  of 
muscle,  localLied  by  us  in  the  mu»do  and  looked  upoa  as  posaesaing  the 
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in  this  way  often  relieved  from  a  morbid  excess  of  blood. 
The  lungs  are  stimulated  to  increased  action.  The  elimi- 
nation of  waste  matter  from  the  skin  is  promoted.  There  is 
a  great  increase  of  animal  heat.  Provided  the  waste  of 
nutritive  material  caused  by  these  various  modes  of  increased 

ehAracten  of  a  sensation.'  Lad  wig  thus  appeals  to  our  consciousness  as  pre- 
senting the  feeling  of  muscular  energy  in  a  characteristic  form,  and  distinct 
from  the  feeling  of  muscular  pains.  And  in  this  he  seems  to  he  right ;  for  if 
citosciuusncss  be  a  safe  guide  in  the  matter,  we  should  say  that  in  the  case  of 
a  voluntary  effort,  the  feeling  is  as  of  power  going  out  of  us,  and  not  as  of  a 
surface  of  sense  stimulated  by  an  external  agent^  and  transmitting  an  im- 
pression inwards  to  the  nerve  centres. 

The  view  that  organic  muscular  pains  are  stimulated  through  the  sensor jf 
fibres  is  strongly  maintained  by  Ludwig.  llis  reasons  are  :— First,  Sensory 
fibres  are  distributed  to  the  muscles  along  with  the  motor  nerves.  Secondly, 
the  involuntary  muscles,  no  less  than  the  voluntary,  are  the  seat  of  acute 
pains.  Thirdly,  the  stimulation  of  the  anterior  roots  does  not  produce  pain. 
Fourthly,  pains  arising  from  long>continued  action  of  the  mutjcles  exist 
for  days  after  the  cessation  of  the  excitement  of  the  motor  nerves.  This 
last  phenomenon  is  explained  by  the  chemical  destruction  of  the  muscular 
tissue,  which  has  an  irritating  effect  upon  the  sensory  nerves  existing  in  the 
muscles. 

Finally,  Wundt  expresses  himself  as  foUows :  *  Whether  the  sensations, 
•ooompanying  the  cmtraction  of  the  muscles,  arise  in  the  nerve^fibres  that 
transmit  the  motor  impulse  from  the  brain  to  the  muscles,  or  whether  special 
Sensory  fibres  exist  in  the  muscles,  cannot  be  decisively  settled.  Certain 
facts,  however,  make  the  first  assumption  more  probable.  If  special  cerve- 
fi bres  existed,  they  must  be  conne9ted  with  special  central  cells,  and  thus,  in 
aU  probability,  the  central  organs  for  the  apprehension  of  these  sensations 
would  be  different  from  those  which  send  out  the  motor  impulse  ;  there  would 
be  two  independent  nerve-systems,  the  one  centripetal,  the  other  centrifugal. 
But  in  the  one — the  medium  of  the  sensation— nothing  else  could  be  regarded 
ad  the  stimulus  than  the  changes  taking  place  in  the  muscle,  the  contraction, 
or  perhaps  the  electrical  process  in  nerve  and  muscle  accompanying  the  con- 
traction. Now,  this  process  is  known  to  keep  equal  pace  with  the  energy  of 
the  muscular  contraction ;  and  we  must  expect  that  the  muscular  sensation 
would  constantly  increase  and  decrease  with  the  amount  of  internal  or  external 
work  done  by  the  muscle.  But  this  is  not  the  case,  for  the  strength  of  tho 
sensation  is  dependent  only  on  the  strength  of  the  motive  impulbe,  passing 
outwards  from  the  centre,  which  sets  on  tho  innervt.tiou  of  the  motive  nerves.* 
This  is  proved  by  numerous  cases  of  pathological  diiiturbance  of  the 
muscular  action  in  a  limb.  The  patient  can  make  a  great  muscular  exer- 
tion, and  have  the  corresponding  sensation,  aJthough  the  limb  be  hardly  moved. 
But,  naturally,  after  long-repeated  trial,  this  small  movement  becomes 
associated  with  the  increased  exeition. 
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action  is  duly  supplied,  the  vital  force  of  the  system  as  a 
whole  is  raised  by  muscular  exercise. 

So  mudi  for  the  corporeal  scat  or  Origin  of  the  sensibility 
ill  qucstiun.  Tinfrfi  is  still  another  physical  aspect,  nuniely, 
the  Expression  or  Embodinient  of  the  Feeling,  which  is  not 
only  the  means  of  making  known  the  state  to  others,  but  aUo 
an  essential  conconiitant  of  its  own  existence. 

By  the  very  nature  of  the  case,  the  feeling  arising  from 
great  bodily  exertion,  is  liable  to  be  wanting  in  Expression, 
properly  so  called  The  organs  are  so  completely  employed 
in  the  exercise  itself,  that  they  are  not  disposable  as  instru- 
ments of  the  expression  of  the  feeling.  The  features  of  the 
face  and  the  voice,  which  are  by  pre-emimmce  the  organs 
of  expression,  are  exerted  chiefly  in  sympathy  with  the 
muscles  engaged  in  the  exercisa  Ilence,  as  regards  outward 
embodiment,  there  is  nothing  to  be  remarked  in  connexion 
with  muscular  effort  generally.  It  is  only  when  the  feeling 
happens  to  be  pleasurable  oi  the  reverse,  that  any  expression 
is  shown,  and  such  expression  is  merely  the  attendant  of  the 
pleasure  or  the  pain  as  such. 

12.  We  pass  now^  to  the  ^Iental  side.  In  reviewing  the 
characteristics  of  the  meutal  accompaniment  of  muscular 
action,  viewed  as  Feeling,  we  will  advert  first  to  its  Quality. 

Observation  shows  that  this  is  ple^isurable,  inditTtirenfc,  or 
painful,  according  to  the  condition  of  the  systoni  The  fii-st 
outburst  of  muscular  vigour  in  a  healthy  frame,  after  re-st 
and  nourishment,  is  highly  pleasurable.  The  intensity  of 
the  pleasure  gradually  subsides  into  indifference ;  and,  if 
the  exercise  is  prolonged  beyoud  a  certain  time,  pain  ensues. 
In  ordinary  manual  labour,  there  may  be,  at  commencing  in 
the  morning  and  after  meals,  a  ceilain  amount  of  pleasure 
cfiused  by  the  exercise,  but  it  is  probable  that  during  the 
greater  part  of  a  workman's  day,  the  feeling  of  exertion  is  in 
most  cases  indifferent  If  w^e  confine  ourselves  to  the  dis- 
charge of  surplus  energy  in  muscular  exertion,  there  cuu  be 
no  doubt  that  this  is  a  considemble  source  of  pleasure  in  the 
average  of  human  beings,  and  doubtless  also  in  the  animal 
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tribes.  Tlie  fact  is  shown  in  the  love  of  exercise  for  its  own 
sake,  or  apart  from  the  ends  of  productive  industry,  and  the 
presen'ation  of  healtk  In  the  case  of  active  sports  and 
amusements,  there  are  additional  sources  of  pleasurable  ex- 
citement, but  the  delight  in  the  mere  bodily  exertion  would 
still  be  reckoned  one  ingredient  in  the  mixture. 

A  part  of  the  pleasure  of  exercise  must  be  attributed  to 
the  increase  of  vital  power  generally;  and  the  question  arises, 
may  not  the  whole  be  due  to  the  augmented  force  of  the  cir- 
culation, respiration,  &c.  ?  It  is  certain  that  the  rising  to  a 
higher  condition  as  regards  these  important  functions,  is  a 
source  of  pleasurable  excitement.  We  may  reasonably 
suppose,  however,  that  the  muscular  system,  which  is  the 
seat  of  so  much  unquestioned  sensibility,  should  be  capable 
of  affording  pleasure  under  favourable  conditions.  And  I 
think  our  consciousness  attests  the  same  fact  The  agree- 
able feeling  in  the  exercise  of  the  muscular  organs,  when 
the  body  is  strong  and  fresh,  can  be  localized,  or  referred  to 
the  muscles  actually  engaged.  And  it  will  be  seen,  as  we 
proceed,  that  there  ai*e  various  facts  connected  with  movement 
that  are  inexplicable,  unless  we  suppose  that  the  muscular 
tissue  is  of  itself  a  seat  of  pleasurable,  as  it  certainly  is  of 
painful,  sensibility. 

As  to  the  Degree  of  this  pleasure,  we  must  of  course  pro- 
nounce it  variable  according  to  circumstances.  But  taking  a 
common  case,  as  that  of  an  average  healthy  human  being, 
going  through  each  day  the  amount  of  bodily  exercise  that 
the  system  can  afford,  we  should  have  to  admit  that  this  is 
an  appreciable  constituent  of  happiness.  Doubtless  by  con- 
triving such  a  combination  of  exercises  as  to  bring  all  the 
powerful  muscles  into  fuU  play,  the  pleasure  could  be  in- 
creased considerably  above  the  ordinary  experience  in  this 
respect  The  pleasure  is  not  what  would  be  called  acute,  or 
of  great  intensity  ;  its  degree  arises  from  the  stimulation  of  a 
large  mass  of  tissue. 

A  measure  of  the  degree  of  our  pleasures  is  found,  not 
merely  in  comparing  one  with  another  in  consciousness,  but 
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also  in  obseiving  the  pains  that  they  are  respectively  able  to 
subdue.  In  tliis  particular  case,  however,  there  is  a  tenrleiicy 
to  subdue  pain,  not  tlirough  the  evolution  of  ]>leasure  merely, 
but  through  some  of  the  direct  physical  consequencea  of 
muscular  movement.  The  derivation  of  blood  from  the 
brain  reduces  the  cerebral  excitement,  and  with  that  the 
mental  excitement,  and  so  may  operate  in  quenching  painful 
in-itation. 

The  third  point  in  the  description  re^spccta  any  Speciality 
in  the  case,  serving  still  further  to  describe  or  characterize 
the  feeling  in  question.  Now,  as  regards  muscular  exertion, 
there  is  a  notable  speciality,  a  radical  tiitfereuce  in  kind, 
signified  by  such  phrases  as  '  the  sense  of  power,'  '  the  feeling 
of  energ}'  put  forth/  '  the  experience  of  force  or  resistance.' 
This  is  an  ultimate  phase  of  the  human  consciousness,  and 
the  most  genera!  and  fundamental  of  all  our  conscious  states. 
By  this  experience  we  body  forth  to  ourselves  a  notion  of 
resistance,  force,  or  power,  together  with  the  great  fact  de- 
nominated an  external  workh  In  the  sense  of  energy  exerti^d, 
we  are  said  to  go  out  of  self  or  to  constitute  a  something  in 
vital  contrast  to  all  the  rest  of  our  mental  experiences,  a  not- 
wc  as  opposed  to  the  mc  of  passive  sensibility  and  though L 

With  regard  to  the  VolUwnal  peculiarities  of  the  pleasure 
of  muscular  exercise  there  is  not  much  to  be  remarked.  As 
ft  pleasure  it  %vill  work  ibr  its  own  perpetuation,  increase,  or 
renewal  According  to  the  doctrine  of  spontaneous  activity, 
the  sense  of  pleasure  would  not  be  necessary  for  our  passing 
into  an  active  state  in  the  first  instance  ;  but  WNjuld  simply 
operate  to  maintain  the  activity,  and,  by  help  of  intelligent 
forethought,  to  keep  the  system  in  a  high  condition  of  fitness 
for  the  periodical  eilusion  of  energy. 

The  distinctively  Intdkdn/xl  properties  of  the  muscular 
feelings  will  have  to  be  referred  to.  as  the  sources  of  highly 
impoitant  perceptions.  Bat  before  considering  these,  we 
sliould  notice  an  intellectual  aspect  or  property  belonging  to 
these  feelings,  in  their  strict  character  of  feelings,  or  as 
pleasures  and  pains, — namely,  the  fact  of  theii*  greater  or  less 
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persistence  in  the  memory,  so  as  to  constitute  ideal  pleasures 
or  pains,  and,  in  that  capacity,  to  stimulate  the  will  in  pursuit 
or  in  avoidance.  A  pleasure  may  be  very  intense  in  the  actual, 
but  feeble  in  the  ideal,  or  in  the  memory.  Such  a  pleasure 
would  not,  in  absence,  prompt  the  will  to  energetic  efforts  for 
realizing  it  Now,  the  pleasures  of  muscular  exercise  do  not 
take  a  high  place  among  persisting,  remembered,  or  ideal 
pleasures ;  they  are  perhaps  not  at  the  bottom  of  the  scale  in 
this  respect,  but  they  are  not  much  higher  than  the  least  in7 
tellectual  of  the  sensations,  as,  for  example,  those  of  Digestion. 
But  individuals  differ  in  regai*d  to  this  point;  and  in  so  far  as 
active  amusements  and  sports,  and  occupations  largely  in- 
volving muscular  exercise,  are  a  fixed  object  of  passionate 
pursuit,  for  their  own  sakes,  to  that  extent  they  must  abide  in 
thought,  or  possess  intellectual  persistence. 

But  the  truly  important  intellectual  aspect  of  muscular 
feeling  is  something  quite  different  from  any  ideal  pleasures 
and  pains  of  exercise.  It  regards  the  discriminating  and 
identifying  of  degrees  and  modes  of  the  characteristic  con- 
sciousness of  expended  energy  ;  an  experience  corresponding 
with  the  great  facts  of  the  object  world,  named,  resistance, 
force,  power,  velocity,  space,  time,  &c.  In  these  perceptious 
there  is  a  neutrality  as  regards  pleasure  or  pain. 

We  have  already  seen  that,  between  the  pleasure  of  exer- 
cise and  the  pain  of  fatigue,  there  is  an  intermediate  state 
where  there  is  still  the  characteristic  feeling  of  energy  ex- 
pended. In  this  state,  we  usually  cease  to  attend  to  the 
feeling,  as  feeling  proper ;  we  are  rather  occupied  with  the 
purely  intellectual  functions  of  discrimination  and  agreement; 
we  think  of  the  present  expenditure  as  greater  or  less  than 
some  other  expenditure,  or  as  agreeing  with  some  previously 
known  instances.  This  is  to  be  intellectually  engrossed ; 
and,  nnder  such  an  engrossment  in  the  case  of  muscular 
exercise,  we  assume  the  object  attitude  ;  we  are  not  self-con- 
scious, but  are  engaged  in  knowing  certain  purely  object  facts 
called  force,  extension,  &c. 

Even    if    muscular    exertion    were  attended   with    the 
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pleasurt^s  of  exercise  or  the  pains  of  fatigue,  yet  if,  from  any 
circumstance,  we  were  JglI  to  consider  iiitcetly  tlie  clegi-ee  or 
amonut  of  the  expenditure,  as  in  aiming  a  blow  at  cricket^  we 
should  at  that  moment  be  entirely  unconscious  of  the  pleasure 
or  pain  of  the  situation  ;  the  intellectual  attitude  (in  this  case 
the  object  attitude)  is  incompatible  for  the  instant  with  the 
subject  experience  proper,  of  which  pleasure  and  pain  aie 
chamcteristic  modes.  Even  in  the  highest  zest  of  muscular 
enjoyment,  the  feeling  of  pleasure  is  intermittent;  it  i? 
eeli])sed  in  the  act  of  puttiug  fuiLli  energy  and  of  considering 
and  comparing  its  amount ;  and  re-appears  at  the  end  of  tlie 
stroke,  or  during  the  suspense  of  our  attention  to  the  act 
itself.  In  this  subtle  transition,  or  contrast,  is  laid  the 
groundwork  of  the  great  distinction  of  subject  and  object — 
mind  and  matter. 

13,  Having  thus  endeavoured  to  present  a  delineation  of 
the  first  and  simplest  variety  of  muscular  consciousness  under 
exertion,  we  shall  now  cite  a  few  examples  of  this  form  of 
the  feeling* 

The  supporting  of  a  weight  on  the  back,  head,  or  chest,  or 
by  the  anus,  is  a  cumnion  example  of  dead  tension.  Thr 
most  interesting  form  of  it  is  the  support  of  the  body's  own 
weif^ht,  which  yields  a  perpetual  feeling  of  the  muscular  kind, 
varying  with  the  attitudes.  The  feeling  is  least  when  we  lie 
at  full  length  in  betl,  and  greatest  in  the  erect  posture.  Some- 
times the  weight  is  oppresive  to  us,  and  gives  the  sensation 
of  fatigue ;  in  a  more  fresh  condition  of  the  muscles,  it  makes 
one  item  of  our  pleasurable  consciousness.  The  fatigue  of 
standing  erect  for  a  length  of  time  is,  perhaps,  one  of  the 
commonest  cases  of  muscular  exhaustion*  The  pleasure  of 
standing  up  after  a  lengtliened  repose  gives  an  opposite  feel* 
ing.  When  the  bodily  strength  is  great,  the  laying  on  of  a 
burden  is  a  new  pleasure. 

This  case  of  great  muscular  tension,  without  movement, 
presents  itself  under  a  variety  of  forms,  in  the  routine  of 
mechanical  operations,  and  in  many  other  ways.  In  holding 
on  as  a  drag,  in  offering  or  encountering  resistance  of  any 
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sort,   in   compressing,   squeezing,  clenching,  wrestling,  the 
situation  is  exemplified 

A  certain  amount  of  movement  may  be  permitted  without 
essentially  departing  from  the  case  of  dead  tension,  as  in 
dragging  a  vehicle,  and  in  efiforts  of  slow  traction  generally. 

14.  When  muscular  tension  brings  about  Movements, 
there  must  be  a  gradually  increasing  contraction,  and  not  a 
mere  expenditure  of  power  at  one  fixed  attitude.  Each 
muscle  has  to  pass  through  a  course  of  contraction ;  beginning, 
it  may  be,  at  the  extreme  state  of  relaxation,  and  passing  on, 
sometimes  slowly,  and  at  other  times  rapidly,  to  the  most 
shortened  and  contracted  condition.  The  sensibility  de- 
veloped during  this  process,  is  greater  in  degree,  and  even 
somewhat  different  in  kind,  from  that  now  discussed.  As  a 
general  rule,  the  feeling  is  more  intense  under  movement,  than 
under  exertion  without  movement  The  successive  contrac- 
tion of  the  muscle  would  seem  capable  of  originating  a  more 
vivid  stimulus  than  the  fixed  contraction.  We  even  find 
that,  in  dififerent  degrees  of  rapidity,  the  character  of  the 
feeling  changes,  which  requires  us  to  make  a  division  of 
movements  into  several  kinds. 

15.  Let  us  first  advert  to  what  we  may  term,  by  compari- 
son, slow  movements.  By  these  I  understand  such  as  a 
loitering,  sauntering  walk,  an  indolent  style  of  doing  things, 
a  solemn  gesture,  a  drawling  speech,  whatever  is  set  down  as 
leisurely,  deliberate,  dawdling.  The  emotion  arising  from  this 
kind  of  movement  is  far  greater  than  an  equal  effort  of  dead 
tension  would  produce.  Indeed,  we  may  say,  that  this  is  an 
extremely  voluiiii;ious  and  copious  state  of  feeling :  being 
both  abundant  and  strong,  although  deficient  in  the  element 
that  we  recognize  as  the  sense  of  energy,  or  of  expended  force ; 
in  fact,  approaching  more  to  the  class  of  passive  feelings. 
We  may  derive  the  greatest  amount  of  pleasurable  sensibility, 
at  the  least  cost  of  exertion,  through  the  means  of  well-con- 
certed slow  movements.  In  this  case,  it  seems  least  unlikely 
that,  together  with  the  sense  of  expended  energy,  there  is  also 
present  the  proper  sensibility  of  the  muscular  tissue,  awakened 
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tlirougli  the  medium  oi  the  sensitive  nerves.  The  r^aemUance 
of  the  state  to  the  feeling  of  muscular  repose,  (which  probably 
makes)  an  dement  in  the  volumiuous  sensation  of  approaching 
sli^t^p,  favours  this  view.  The  sense  of  expended  energy  is 
small,  in  fact  almost  wanting.  But  we  must  not  overlook 
another  circumstance,  accounting  for  a  copious  sensibility 
under  a  small  expenditure  of  force.  When  the  energies  of 
the  system  are  strongly  directed  into  the  cun-cnt  of  muscular 
activity,  they  are  Iciis  available  for  the  support  of  sensibility 
or  feeling ;  the  putting  forth  of  energy  in  bodily  movement 
is  a  diversion  of  the  forces  from  the  seats  of  passive  sensi- 
bility, and  is  a  well  known  remedy  for  too  great  mental 
excitenu^nt  llence^  obversely,  the  smallness  of  the  active 
expenditure  permits  a  larger  manitestation  of  sensibility  or 
feeling. 

The  relationship  of  the  feeling  in  cpiestion  to  muscular 
repose  and  approaching  sleep,  is  seen  in  the  tendency  of 
slow  movements  to  induce  those  states.  They  are  pre- 
eminently soothing  in  their  nature,  and  when  the  system  has 
contracted  a  morbid  restlessness,  they  can  gmdually  restore 
it  to  the  healthy  condition.  After  a  bustling  day,  tranquillity 
is  attained  by  the  mere  sympathy  of  luefusured  movements, 
us  music  and  the  conversation  of  persons  of  sedate  elocutioa 
There  is  also  a  close  intimacy  between  the  feelings  of  slow 
niovement  and  certain  powerful  emotions,  as  awe,  solemnity, 
veneration,  and  othei*s  of  the  class  of  mingled  tenderness  and 
fear,  entering  into  the  religious  sentiment  Accordingly,  the 
funeral  pace,  the  slow  enunciation  of  devotional  exercises, 
the  solemn  tunes  of  organ  music,  are  chosen  as  appropriate 
to  the  feelings  that  they  accompany,  All  this  stUl  fartlicr 
supports  the  position,  tliat  the  fet4iug  under  consideration  is 
nut  one  of  active  energy,  but  the  opposite.  For  all  those 
sentiments  are  the  response  of  man's  powerlessness  and 
dependence,  and  are  developed  according  as  the  sense  of  hi^ 
own  energy  is  low. 

16,  There  is  every  reason  to  believe  that  movements 
tjradnally  iticretmng  or  (pudually  diminishing,  are  more  pro- 
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ductive  of  pleasurable  emotion  than  such  as  are  of  a  uniform 
character.  Indeed,  a  uniform  mov^ement  is  altogether  of 
artificial  acquirement.  The  natural  swing  of  the  limbs  tends 
to  get  quicker  and  quicker  up  to  the  full  stretch,  and  to  die 
away  again  gradually.  There  would  appear  to  be  a  special 
sensibility  connected  with  the  acceleration  or  steady  diminu- 
tion of  movement  The  gradual  dying  away  of  a  motion  is 
pleasurable  and  graceful  in  every  sort  of  activity — in  gesture, 
in  the  dance,  in  speech,  in  vision.  The  'dying  fall'  in  sound 
is  an  illustration  of  the  same  fact.  It  also  goes  to  make  the 
beauty  of  curved  lines. 

Possibly  the  effect  may  be  explained  on  the  great  law  of 
Belativity,  or  the  necessity  of  change  to  our  being  mentally 
affected.  A  gradual  acceleration  or  diminution  of  any  agent 
that  wakens  sensibility  is  the  surest  antidote  of  monotony,  in 
other  words,  the  condition  most  favourable  to  consciousness. 

17.  We  pass  next  to  the  consideration  of  quick  move- 
ments. They  differ  considerably  in  feeling  both  from  dead 
exertion  and  from  slow  motion.  Although  there  may  seem 
to  be  a  common  muscular  sensibility  at  the  bottom,  the 
specific  nature  of  it  is  greatly  altered.  One  accompaniment 
of  the  quickness  is  the  increased  excitement  of  the  nerves ; 
an  increase  totally  distinct  from  the  addition  of  energy 
expended  to  heighten  an  effort  of  dead  resistance.  Mere 
rapidity  of  movement  has  a  specific  influence  in  exciting  the 
nerves  and  nerve-centres  to  a  greater  spontaneous  activity ; 
in  short,  it  belongs  to  the  class  of  nervous  stimulants.  The 
stimulation  would  appear  to  be  all  the  greater,  when  the 
organs  are  unresisted,  and  consequently  demand  little  expen- 
diture of  energy.  For  inducing  an  unwonted  degree  of 
excitement  generally,  for  inflaming  the  animal  spirits,  and 
bringing  on  various  manifestations  and  exaggerated  efforts, 
quick  movement  is  an  available  instrumentality.  We  may 
compare  it  in  this  respect  with  acute  pains  (not  severe 
enough  to  crush  the  energies).  Eapid  motions  are  a  cpecies 
of  mechanical  intoxication.  Any  one  organ,  however  small, 
made  to  move   quickly,  imparts  its  pace  to  all  the  other 
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moving  organs.  In  a  rapid  walk,  still  more  in  a  run,  tlie 
xncnUU  tone  is  excited,  the  gesticulations  and  the  speech  are 
quickened,  the  features  betray  an  unusual  tension. 

Examples  of  this  class  of  motions  and  feelings  are  suffi- 
ciently abundant  They  are  expressly  sought  to  give  hilarity 
and  excitement  to  human  life.  The  cii;use*  the  dance,  the 
vehemence  of  oratory  and  gesture,  the  stirring  fipectacle,  are 
prized  for  their  stimulating  character,  as  well  as  for  their 
proper  sensations.  In  the  ecstatic  worship  of  antiquity, — in 
the  rites  of  Bacchus  and  Demeter, — a  peculiar  frenzy  over- 
took the  worshippers,  yielding  an  enjoyment  of  the  most 
intense  and  violent  character,  and  in  its  expression  mad  and 
furious.  This  state  is  often  brought  on  among  the  Orientals 
of  the  present  day,  and  in  a  similar  manner,  namely,  by  rapid 
dancing  and  music  under  the  infection  of  a  multitude. 

Movements,  when  too  quick,  excite  the  braiu  to  the  slate 
of  dizziness  and  fuinting  (see  p,  43). 

Thus,  then,  Dead  Kesi stance  is  a  source  of  pleasure  in  a 
healthy  system,  a  derivative  of  morbid  excitement  from  the 
brain,  and  the  origin  of  our  most  general  and  fundamental 
sensibility,  constituting  the  consciousness  of  the  object,  or 
external,  world  Slow  Movements  are  allied  to  the  passive 
pleasures,  and  may  atTect  us  more  through  the  sensitive,  than 
through  the  motor  nerves  of  the  muscles.  Quick  Move- 
ments affect  us  less  as  movement,  tlian  as  stimulating  the 
nerves  to  increased  action,  tlie  consequence  being  a  higher 
mental  tone  for  feeling,  for  volition,  and  for  thought 

18.  A  remarkable  feeling  ccmnected  with  movements,  is 
that  arising  from  the  sudden  iofyg  of  support,  as  when  the 
footing,  or  any  prop  that  we  lean  upon,  suddenly  gives  way. 
The  contmctiou  of  a  muscle  demands  two  fixed  points  of 
resistance  at  its  extremities;  if  one  of  those  breaks  loose, 
the  force  of  the  contmction  has  nothing  to  spend  itself  upon, 
and  a  false  position  is  incurred.  The  contraction  suddenly 
freed  from  its  resistance  does  not  make  a  vehement  con- 
vulsive collapse  like  a  spring ;  it  would  appear  rather  tliat 
the  contractive  force  ceases  almost  immediately ;  and  the 


PASSIVE  MOVEMENTS.  89 

sensation  resulting  is  one  of  a  most  disagreeable  kind.  It 
would  seeui  to  result  rather  from  the  jar  given  to  the  nervous 
system  than  from  any  influence  flowing  out  of  the  muscle. 
The  whole  frame  is  agitated  with  a  most  revulsive  shock,  the 
cold  perspiration  is  felt  all  over,  and  a  sickening  feeling 
seizes  the  brain.  The  breaking  down  of  any  prop  that  we 
are  resting  on,  the  snapping  of  a  rope,  or  the  sinking  of  a 
foundation,  exemplify  the  most  intense  form  of  the  effect. 
We  may  probably  look  upon  the  peculiar  influence  whose 
repetition  induces  sea-sickness,  ^s  of  the  same  nature.  The 
sinking  of  the  ship  has  exactly  the  same  unhinging  action  in 
a  milder  degree,  although  when  continued  for  a  length  of 
time,  this  produces  a  far  worse  disturbance  than  any  single 
break-down,  however  sudden.  The  precise  physiological 
action  in  this  situation,  does  not  seem  agreed  upon ;  the 
feeling  is  known  to  be  one  of  the  most  distressing  that 
human  nature  is  subject  to,  being  an  intense  and  exaggerated 
form  of  stomachic  sickness.* 

19.  We  must  next  .advert  to  w^hat  are  called  passive  (but 
more  properly  compelled)  movements.  Riding  in  a  vehicle  is 
the  commonest  instance.  One  of  the  pleasures  of  human  life 
is  to  be  driven  along  at  a  moderate  speed,  in  an  easy  carriage. 
Now,  it  may  be  supposed  at  first  sight,  that  there  ought  to  be 
no  feeling  of  muscular  exertion  whatsoever  in  this  case, 
seeing  that  the  individual  is  moved  by  other  force  than  his 
or  her  own.  Under  certain  circumstances  this  would  be 
strictly  true.  We  have  no  feeling  of  our  being  moved  round 
with  the  earth's  rotation,  or  through  space  by  the  movement 
about  the  sun.  So  in  a  ship,  we  often  lose  all  sense  of  being 
driven  or  carried  along,  and  feel  pretty  much  as  if  there  were 

*  Sea-sicknesa  is  explained  by  some  as  the  result  of  the  excessive  flow 
of  blood  to  and  from  the  head.  When  the  ship  makes  a  downward  motion, 
the  feeling  of  loss  of  support  is  accompanied  by  a  rapid  flow  of  blood  to  the 
brain,  and,  when  the  ship  rises,  as  rapid  a  flow  ensues  in  the  opposite 
direction.  It  is  asserted  further,  that  the  flow  either  way  may  be  diminished, 
if  an  upward  motion  of  the  body  be  made  at  the  time  of  the  ship's  downward 
motion,  and  a  downward  motion  at  the  time  of  the  ship's  rising ;  and  that 
■i«;knf^ii8  can  in  this  way  be  prevented. 
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no  forward  movement  at  all  The  sensibility  arising  m  a 
carriage  moveineut,  is  in  piu-t  imbibed  through  the  eye, 
which  is  regaled  by  the  shit'titig  scene,  autl  partly  thr<Tugh 
the  irregularities  of  the  movement,  which  demand  a  very 
gentlo  action  of  the  muscles  of  the  body  in  order  to  adapt  it 
to  tliose  irregularities.  By  springs  and  cushions,  all  violence 
of  shock  is  dune  away,  whJe  tlte  easy  exercise  caused  by  the 
comnieneeuient  and  stoppages  of  the  motion,  by  the  slight 
risings  and  fallings  of  the  road,  is  somewhat  of  the  nature  of 
that  influence  aheady  described  as  arising  from  slow  and 
gentle  movements.  Moreover,  as  has  been  observed  by  Dr. 
Ani(»tt,  the  eflect  of  the  shaking  is  to  quicken  the  circulation 
of  the  blood. 

In  horse  exercise,  there  is  a  large  amount  of  the  ingredient 
of  activity.  The  rider  is  saved  a  part  of  the  exhaustion 
caused  in  w*alking»  and  has  yet  exercise  enough  for  tho 
stimulus  of  the  bodily  functions,  and  for  muscular  pleasures. 

The  rocking  cliuir,  introduced  by  tho  Americans,  who  seem 
specially  attentive  to  the  luxuries  of  muscular  sensibility,  is 
anc^ther  mode  of  gaining  pleasure  from  movement.  Anciently, 
furniture  was  adapted  for  the  pleasures  of  repose  solely,  but 
now  the  boy's  rocking  liorse  has  its  representative  among  the 
appurtenances  of  grown  men. 

On  the  w^hole,  it  is  apparent  that  a  large  fraction  of 
physical  enjoyment  flows  out  of  the  moving  apparatus  and 
muscular  tissue  of  the  body.  Ly  ingeniously  varying  the 
modes  of  it,  this  enjoyment  is  increased  still  farther.  The 
pleasure  comes  incidentally  to  manual  labour,  w^ien  moderate 
in  amount  and  alternated  with  due  sustenance  and  repose, 
and  is  a  great  element  of  field  sports  and  active  diversions  of 
every  kind  ;  it  is  a  part  of  the  pleasures  of  locomotion  ;  and 
contributes  the  principal  ingredient  in  gymnastic  exercises 
and  athletic  displays. 

IL  Of  the  Perceptions  pounded  in  the  Muscular  Feelings, 

20.  In  alluding  to  the  strictly  Intellectual  properties  of 
the  feeling  of  expended  muscular  energy^  we  had  to  advert  to 


DISCRIMINATION  OP  MUSCUIAR  ENERGY.  91 

that  mode,  neutral  as  regards  pleasure  and  pain,  whereby  we 
are  occupied  with  the  properties  of  the  object  world,  as  resist- 
ance, force,  &c. 

This  function  of  our  muscular  sensibility  arises,  in  the 
first  instance,  from  our  being  conscious  of  the  different  degrees 
of  it  We  have  not  only  a  certain  feeling  when  we  put  forth 
muscular  power,  but  we  have  a  change  of  feeling  when  we 
raise  or  lower  the  amount  of  the  power.  If  we  hold  a  weight 
of  four  pounds  in  the  hand,  the  consciousness  is  changed 
when  another  pound  is  added.  This  change  of  feeling  is 
completely  expressed  by  the  word,  Discrimination,  and  is  the 
basis  of  our  intelligence ;  as  pleasure  or  pain,  it  is  nothing, 
but  as  the  commencement  of  knowledge,  it  is  all-important 

The  modes  of  mtiscular  action  that  affect  us  by  their 
dififerences  of  degree,  appear  to  be  three.  The  first  is  the 
amount  of  exertion,  or  of  expended  force,  which  measures  the 
resistance  to  be  encountered.  This  is  the  fundamental  ex- 
perience. The  second  respects  the  continuance  of  the  exer- 
tion, and  applies  both  to  dead  strain  and  to  movement  The 
third  is  a  mode  of  movement  solely ;  it  is  the  rapidity  of  the 
muscle's  contraction,  which  corresponds  with  the  velocity  of 
movement  in  the  organ.  In  distinguishing  the  qualities  of 
external  things,  and  in  attaining  permanent  notions  of  the 
world,  aU  these  discriminations  are  brought  into  play. 

21.  First,  with  respect  to  degrees  of  Exertion  or  of  Ex- 
pended forca  This  is  the  sense  of  Resistance,  the  basis  of 
our  conception  of  Body,  and  our  measure  of  Force,  Inertia, 
Momentum,  or  the  Mechanical  propeity  of  matter. 

Every  feeling  involves  a  consciousness  of  degree  or 
amount :  to  be  affected  more  or  less  in  different  circumstances 
is  a  consequence  of  being  affected  at  all.  Even  when  ex- 
periencing the  pleasure  of  healthy  exercise,  or  the  pain  of 
fatigue,  we  are  aware  of  differences  in  the  various  stages  of 
the  feeling.  Such  differences  make  one  part  of  the  fact  that 
we  call  knowledge  (agreements  being  the  other  part). 

To  apply  this  to  tlie  C£ise  now  before  us.  We  have  a 
certain  feeling  when  called  to  exert  our  muscular  energy  in 
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causing  movement,  or  in  encountering  resistance.  We  have 
a  certain  degree  of  coiKscinusness  for  some  one  degree  of  ex- 
ertion ;  when  the  exertion  increases,  so  does  the  consciousneas. 
If  a  porter  places  on  his  back  a  load  of  one  hundredweight,  he 
has  a  peculiar  and  distinct  muscular  fE?eliog  associated  with 
it ;  if  thirty  pounds  were  added,  he  w^ould  have  a  sense  of 
the  addition  in  the  increased  expenditure  of  force ;  if  thirty 
pounds  were  removed,  he  would  have  a  feeling  of  diminished 
expenditure.  In  short,  there  is  a  perfect  discrimination  of 
degrees  and  diflerence  of  muscular  energy,  w-hich  serves  us  as 
a  means  of  discriminating  the  resistances  that  we  encoimtcr. 
Ilence  we  are  able  to  say  that  one  body  resists  more  than 
another — possesses  in  greater  degree  tlie  quality  that,  accord- 
ing to  circumstances,  we  call  force,  momentum,  inertia, 
weight,  or  power.  When  we  encounter  two  forces  in  succes- 
sion, as  in  a  wrestling  roatch  or  a  dead  push,  we  distinguish 
the  greater  from  the  less. 

22,  Among  the  various  occasions  where  the  sense  of 
graduated  resistance  comes  into  play,  mention  may  be  made, 
first,  of  the  niomenium  or  force  of  moving  bodies.  Where 
we  have  to  check  or  resist  soniethitig  in  n»otion,  as  in  bringing 
a  vehicle  to  lest,  our  sensibility  to  expended  exertion  leaves 
with  us  an  impression  corresponding  to  the  momentum  of  the 
vehicle.  If  we  w^ere  immediately  after  to  repeat  the  act  with 
another  vehicle  heavier  or  swifter  than  the  first,  we  should 
have  a  sense  of  increased  611011.,  which  would  mark  mn 
estimate  of  the  diflference  of  the  two  forces.  Supposing  the 
impressiuns  thus  made  to  be  gifted  with  a  certain  kind  of 
permanence,  so  that  they  could  be  revived  at  an  after  time,  to 
be  compared  with  some  new  case  of  checking  a  moving  body, 
we  should  be  able  to  say  which  of  the  three  was  greatest  and 
wdiich  least,  and  we  should  thus  have  a  scale  of  sensibilities 
corresponding  to  the  three  diflerent  degrees  of  moving  force. 

Such  exercises  as  digging  the  ground,  rowing  a  boat,  or 
di'agging  a  heavy  veliicle,  tlo  not  essentiidly  depart  from  the 
case  of  the  dead  strain ;  and  in  all  these  instances,  there  is  au 
estimate  of  expended  furce.     Every  carriage  horse  knows  the 
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diffeience  of  draught  between  one  carriage  and  another,  be- 
tween rough  and  smooth  ground,  and  between  up  hill  and 
down  hill.  This  difierence  the  animal  comes  to  associate 
with  the  carriage,  or  with  the  sight  of  the  road,  and  in  con- 
sequence manil'ests  preferences  whenever  there  is  an  oppor- 
tunity ;  choosing  a  level  instead  of  a  rising  road,  or  the  smooth 
side  in  preference  to  the  rough. 

The  appreciation  of  weight  comes  under  the  dead  strain. 
We  remark  a  difference  between  half  an  ounce  and  an  ounce, 
or  between  five  pounds  and  six  pounds,  when  we  try  first 
the  one  weight  and  then  the  other.  The  generality  of  people 
can  appreciate  far  nicer  differences  than  these.  A  sensitive 
hand  would  feel  a  small  fraction  of  an  ounce  added  to  a 
pound  In  this  respect,  there  would  appear  to  be  wide  con- 
stitutional differences,  and  also  dififereuces  resulting  from 
practice,  among  diflferent  individuals.  We  are  all-  sensitive 
to  some  extent,  but  there  is  for  each  person  a  degree  of 
minuteness  of  addition  or  subtraction  that  ceases  to  be  felt ; 
this  is  the  limit  of  sensibility,  or  the  measure  of  delicacy  in 
the  individual  case. 

There  are  two  modes  of  estimating  weight,  the  relative 
and  the  so-called  absolute.  By  relative  weights  we  under- 
stand two  or  more  present  weights  compared  together;  as 
when  among  a  heap  of  stones  we  pick  out  what  we  deem  the 
heaviest  Absolute  weight  implies  a  permanent  standard, 
and  a  permanent  impression  of  that  standard.  When  I  lift 
^  a  weight  and  pronounce  it  to  be  seven  pounds.  I  make  a 
comparison  between  the  present  feeling  and  the  impression 
acquired  by  handling  the  standard  weight  of  seven  pounds, 
or  things  known  to  be  equivalent  thereto.  This  absolute 
comparison,  therefore,  implies  the  enduring  and  recoverable 
sensibility  to  impressions  of  resistance,  which  is  also  a  fact 
of  the  human  constitution.  We  can  acquire  a  permanent 
sense  of  any  one  given  weight  or  degree  of  resistance,  so  as 
to  be  able  at  all  times  to  compare  it  with  whatever  weight 
may  be  presented  A  receiver  of  posted  letters  contracts  an 
engrained  sensibility  to  half  an  ounce,  and  can  say  of  any 
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letter  put  iuto  his  haiid  whether  it  produces  a  sensibility 
equal  to  or  under  the  standard  This,  too,  is  a  result  pre- 
eminently intellectual  in  its  nature ;  the  process  of  acqui- 
sition that  brings  it  about,  ranks  as  a  fundamental  property 
of  our  intelhgenee.  The  sensibilities  that  can  assume  this 
permanent  character,  so  as  to  be  used  in  comiKirison,  without 
the  presence  of  their  original  cause,  are  truly  intellectual 
sensibilities. 

The  sensitiveness  to  relative  weight,  or  to  things  actually 
compared  together,  may  not  imply  great  sensitiveness  to 
absolute  weight,  which  involves  a  greater  or  less  degi'ee  of 
retcntivene^s  or  memory. 

Although  the  use  of  the  balance  supersedes,  to  a  very 
great  extent,  the  sensibility  to  weight  residing  in  the  mus- 
cular system,  tliere  are  occasions  where  this  sensibility  can 
display  its  acutcness.  In  many  manual  operations,  weight  is 
often  estimated  without  the  aid  of  the  balance.  In  throwing 
a  uiissile  to  reach  a  mark,  an  estimate  of  weight  must  enter 
into  the  computation  of  the  force  expended. 

In  appreciating  the  cohesiveneas  of  tenacious  bodies — the 
thickness  of  a  dough,  or  the  toughness  of  a  clay — ^the  same 
sense  of  resistance  comes  into  operation.  In  like  manner,, 
the  elasticity  of  elastic  substances — the  strength  of  a  spring, 
the  rebound  of  a  cushion— can  be  discriminated  with  more 
or  less  ni(?,oty. 

23.  The  second  mode  of  muscular  discrimination  respects 
the  Continuance  of  it.  A  Dead  Strain  of  unvar}4ng  amount 
Irt^ing  supposed,  we  are  diObrently  affected  according  to  its  " 
duration.  If  we  make  a  push  lasting  a  quarter  of  a  minute, 
and,  after  an  interval,  renew  it  for  half  a  minute,  there  is  a 
difference  in  tlie  consciousness  of  the  two  efforts.  The 
endumnce  implies  an  increased  expenditure  of  power  in  a 
particular  mode,  and  we  are  distiuctly  aware  of  such  an 
increase.  We  know  also  that  it  is  not  the  same  as  an 
increase  in  the  intensity  of  the  strain.  The  two  modes  of 
increase  are  not  only  discriminated  txs  regards  degree,  they 
are  also  felt  to  be  different  modes.     The  one  is  our  feeling 
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and  measure  of  Resistance  or  Force,  the  other  stands  for  a 
measure  of  Time.  All  impressions  made  on  the  mind, 
whether  those  of  muscular  energy,  or  those  of  the  ordinary- 
senses,  are  felt  differently  according  as  they  endure  for  a 
longer  or  a  shorter  tima  This  is  true  of  the  higher  emotions 
also.  The  continuance  of  a  mental  state  must  be  discriminated 
by  us  from  the  very  dawn  of  consciousness,  and  hence  our 
estimate  of  time  is  one  of  the  earliest  of  our  mental  aptitudes. 
It  attaches  to  every  feeling  that  we  possess. 

Tlie  estimate  of  continuance  attaches  to  dead  resist- 
ances, but  not  to  that  alone.  When  we  jmt  forth  power  to 
cause  Movement,  as  in  lifting  a  weight  off  the  ground,  or  in 
pulling  an  oar,  we  are  aware  of  a  difference  in  the  con- 
tinuance of  the  movement  We  also  know  that  we  are 
moving,  and  not  simply  resisting.  The  two  modes  of  exer- 
cising force  are  not  confounded  in  our  consciousness ;  we 
hold  them  as  different,  and  recognize  each  when  it  occurs. 
Now,  the  continuance  of  movement  expresses  more  to  us  than 
the  continuance  of  a  dead  strain.  It  is  the  sweep  of  the 
organ  through  space,  and  connects  itself,  therefore,  with  the 
measure  of  space  or  extension.  The  range  of  a  muscle's 
contraction,  which  is  the  same  as  the  range  or  extent  of 
motion  of  the  part  moved,  is  appreciated  by  us  through  the 
fact  of  continuance.  Being  conscious  of  a  greater  or  less 
continuance  of  movement,  we  are  prepared  for  estimating  the 
greater  or  less  extent  of  the  space  moved  through.  This  is 
the  first  step,  the  elementary  sensibility,  in  our  knowledge  of 
space.  And,  although  we  must  combine  sensations  of  the 
senses  with  sweep  of  movement,  in  our  perception  of  the 
extended,  yet  the  essential  part  of  the  cognition  is  furnished 
by  the  feelings  of  movement.  We  learn  to  know,  by  a  pro- 
cess to  be  afterwards  adverted  to,  the  difference  between  the 
co-existing  and  the  successive,  between  Space  and  Time ;  and 
we  can  then,  by  muscular  sweep — that  is,  by  the  continuance 
of  myscular  movement — discriminate  the  differences  of  ex- 
tended matter  or  space.  This  sensibility  becomes  a  means 
of  imparting  to  us  in  the  firat  place  the  feeling  of  linear 
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exletman,  as  measured  by  the  sweep  of  a  limb,  or  other  organ 
moved  by  muscles.  The  diflerence  between  six  inches  aad 
eighteen  inches  is  represented  by  the  ditferent  degrees  of 
CDntiuctic>n  ot  some  one  group  of  muscles  ;  thnse,  for  ex- 
ample, that  flex  the  arm,  or,  in  walking,  those  that  flex  or 
extend  the  lower  lirnb.  The  inward  impression  corre- 
spondinj^  to  the  outward  fact  of  six  inches  in  length,  is  an 
impression  arising  from  the  continued  shortening  of  a  muscle. 
It  is  the  impr!.\ssion  of  a  muscular  movement  having  a 
certain  continuance ;  a  greater  linear  magnitude  is  a  greater 
ci:»Qt  in  nance. 

The  discrimimitiou  of  length  in  any  one  direction  ob- 
viously includes  cxtcmion  in  every  direction.  Whether  it  be 
length,  breadth,  or  height,  the  perception  has  precisely  the 
same  character.  Hence  superficial  and  solid  dimensions,  tlie 
size  or  magnitude  of  a  solid  object,  come  to  be  felt  through 
the  same  fundamental  sensibility  to  expended  muscular  force. 
All  this  will  be  understood  more  fully  at  an  after  stage,  when 
we  shall  have  to  consider  muscularity  in  connexion  with  the 
Bensea  of  Touch  aud  Sight. 

By  means  of  the  muscular  sensibility  associated  with 
prolonged  contraction,  we  can  tluis  discriminate  different 
degrees  of  the  attribute  of  space,  in  other  words,  difference 
of  length,  surface,  and  form.  When  comparing  two  different 
lengths,  we  can  feel  which  is  the  greater,  just  as  in  comparing 
two  different  weights  or  resistances.  We  can  also,  as  in  the 
case  of  weight,  acquire  some  absolute  standard  of  comparison, 
through  the  permanency  of  impressions  sufficiently  often  re- 
peated. We  can  engi^ain  the  feeling  of  contraction  of  the 
muscles  of  the  lower  limb  due  to  a  pace  of  thirty  inches,  and 
can  say  that  some  one  given  pace  is  less  or  more  than  this 
amount  According  to  the  delicacy  of  the  muscular  organs, 
we  can,  by  shorter  or  longer  practice,  acquire  distiuct  impres- 
Bions  for  every  standard  dimension,  and  can  decide  at  once 
as  to  whether  a  given  length  is  four  inches  or  four  and  a  half, 
nine  or  ten,  twenty  or  twenty- one.  A  delicate  sensibility 
to  size  is  an  acquirement  suited  to  many  mechanical  opera- 


EArrOITY  OF  MOVEifENT. 


97 


tions  ;    as  in  dra\viDg,  paintiog,  and  engraving,  and  in  the 
plastic  arts, 

24.  IlDder  the  foregoing  head,  we  supposed  the  case  of 
steady  or  nuiform  movement;  aod  called  attention  to  the 
power  of  discriminating  the  greater  or  less  continnance  of  it. 
But  movements  may  vary  in  their  rate  of  Speed  ;  and  it  is 
now  to  be  considered  whether  or  not  the  mind  is  affected 
when  the  speed  is  increased  or  diminished.  This  is  also  a 
mode  of  expending  additional  power;  and  it  is  not  possible 
for  us  to  increase  the  expended  enorgy  without  being  conscious 
of  the  fact.  The  only  doubt  that  might  arise  is  as  to  our 
being  able  to  distinguish  the  various  modes  of  increase — 
increase  in  the  dead  strain  at  any  one  instant,  increase  in  the 
duration  of  the  strain,  increase  in  the  duration  of  a  movement, 
increase  hi  the  velocity  of  the  movement — so  as  to  be  aware 
which  mode  we  arc  under  for  the  time.  If  we  confounded  all 
tliese  modes  of  increase  under  a  common  impression  of  inten- 
sified energ}%  our  muscular  discrimination  would  be  wholly 
inadequate  to  the  perception  of  the  external  world ;  and,  in 
I»articular,  our  ability  to  estimate  extension  would  have  to  be 
referred  to  some  other  part  of  our  constitution.  But  it  is 
quite  ceiiain  that  we  are  differently  aflected  under  these 
various  situations.  Our  consciousness  is  not  the  same  when 
we  augment  the  energy  of  a  dead  resistance,  as  when  we 
protract  the  time  of  that  resistance  ;  nor  is  it  the  same  when 
ue  prolong  the  duration  of  a  uniform  movemeut,  and  when 
we  add  to  its  speed.  We  are  aware,  wdien  we  accelerate  our 
pace,  not  merely  that  more  power  is  going  out  of  us,  but  that 
fiucJi  power  is  in  one  especial  mode,  which  we  distinguish 
fa»m  other  special  modes.  This  being  assumed,  we  are  cogni- 
zant of  degree  in  the  rapidity  of  our  movements,  and  so  possess 
tlie  power  of  estimating  another  great  property  of  moving 
bodies^  the  vdociiy  of  their  mutiona  This  measure  is  taken 
first  on  our  own  movements,  and  thence  extended  to  other 
moving  things  that  we  encounter.  When  we  follow  a  moving 
ipbject  with  the  hand,  or  with  the  eye,  or  keep  pace  with  it,  its 
velocity  is  transferred  to  oui'selves^  and  estimated  accordingly. 
7 
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The  feeling  of  the  rapidity  of  muscular  contraction  has  a 
further  office.  It  is  an  additional  means  of  measuring  Exten- 
sion, An  increase  of  velocity  in  the  same  time  corresponds 
to  an  increase  of  mnge  or  extension,  no  less  than  the  same 
velocity  continued  for  a  greater  time.  Extent  of  Space  thus 
connects  itself  with  two  separate  discriminations — Continn- 
ance^  and  Velocity,  of  movement 

The  distinct  feelings  from  the  various  forms  of  muscular 
exercise,  as  formerly  explained,  whereby  we  are  differently 
affected  according  as  movement  is  slow  or  quicks  are  thus  of 
great  intellectual  importance,  as  enabling  us  to  bo  character- 
istically iinpresaed  by  each  varying  degree  of  velocity.  The 
soothing  tendency  of  the  slow  motions,  and  the  exciting  effect 
of  the  comparatively  rapid  motions,  are  instrumental  in  en- 
abling us  to  discriminate  degrees  of  velocity  directly,  and  of 
space  indirectly** 

*  A  fourth  variety  of  m oscular  dia<::timiiiation  may  he  pointed  out  03  in 
const&iLt  ufto,  namiLU',  the  sense  of  the  liinount  of  coutractioQ  of  a  mutfcle^ 
»Tid  of  tbe  position  of  tbe  limb  in  consequence.  Wo  are  onimarily  aware  not 
merely  that  we  are  putting'  forth  a  force  nf  a  certain  degroe  and  continuance, 
hut  that  wo  are  operating  either  at  tho  hegintiing  of  the  ratu»cle*8  contmction, 
ao  to  apeak,  or  at  some  advanced  atago  of  tho  contraction.  Thia  determinea, 
of  oourae,  thw  attitude  or  position  of  tbe  part  moved.  We  know,  in  exerting 
tho  arm  in  the  dark,  wh*?thor  it  ia  extended  or  bent,  and  whether  it  is  thrown 
before  or  behind.  Wh  know  in  graaping  miything  in  the  band,  whether  the 
hand  ia  very  much  stretchcdj  or  very  much  clo&Ld  ;  and  wo  can  judge  of  tho 
different  degrees  of  contrciction  determining  intormeditite  po^fitions. 

By  this  Bensibility  we  are  able,  after  expenence,  to  estimate  tho  magni- 
tndea  of  bodiea  without  moring  the  arm  or  the  hand,  or  other  organ.  By  the 
mere  stretching  of  the  arms,  without  attending  to  the  movement  implied  in 
that  stretch,  we  measure  in  our  mind  the  k^ngth  of  on  object,  or  ol*  an  interval. 
By  the  dead  span  of  the  Gngers  and  thumb,  wo  can  estimate  any  ti^ngth  thai 
]S  within  the  »cope  of  the  parta. 

It  i«  neual  to  describe  tliia  par  tic  alar  di«criminiition  as  a  senso  of  the  state 
of  the  muscle  8  contraction,  and  to  r^'^rti  it  as  the  primary  or  typical  form  of 
the  mu&cular  Benae.  Now,  the  dli^crimlnrition  mui^t  no  doubt  he  an  original 
fact ;  one  cimnot  see  how  it  could  be  acquired  ;  but  tho  meaning  given  to  it, 
the  interpretation  of  tho  position  of  the  limb,  and  of  the  magnitudes  embraced 
between  two  outstretched  partA^  is  whoUy  acquired.  We  must  learn  by  ex- 
perience what  mevements  correinpond  to  the  transition  from  one  mode  of  ooti* 
traction  to  the  other ;  extension  must  be  measured  fir«t  by  movement*  A 
deanite  fixed  position  of  the  two  arms^  of  the  two  logs,  of  the  jaw8^  of  the 
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We  have  thus  gone  over  the  two  great  classes  of  muscular 
feelings  enumerated  at  the   outset  of  the  chapter  *    This 


lipfi,  or  of  the  fingers  and  thumb,  oomei  U>  ropresont  a  aenvfl  of  movementa, 
and  tho  corresponding  csiimato  of  apace  paaaed  over  by  movement.  With 
one  hiind  resting  upon  the  aide  of  a  box,  and  the  other  resting  up9n  the  top, 
we  c«ui  Uili  the  inclination  of  the  two  sides,  without  mavement ;  our  expori^ 
ence  Uab  made  the  feeling  of  certain  combined  dead  tenstona  a  iynibol  of  a 
•Briea  of  movements  in  diiferent  directions.  Bt^^ides,  if  wu  would  htiVQ  an 
aoeoiate  appreciation  of  the  amount  of  tho  contraction,  wo  may  still,  in  miiny 
casM,  have  to  repeat  the  actual  movcmonta. 

The  importance  of  this  mode  of  di^nmlnation  la  perhaps  bo^t  seen  in  the 
•jea.     It  eiitcra  into  the  expUnation  of  the  binocular  feding  of  fiulidity. 

I  h^iT*^  not  inserted  this  feeling  in  the  text  among  thd  fundumc^ntal  dia- 
cctminationa  of  musole^  beoause  it  seems  bound  up  with  our  senKibility  to 
moTement  as  there  given.  If,  on  the  other  hand,  1  were  to  assume  tho  aenae 
of  th«  stato  of  contraction  as  the  primary  ftjcling^,  the  seniio  of  movement 
would  follow;  einco  movement  implies  tbut  the  muscle  passes  through  a 
ioriea  of  fetatea  of  contmctioo,  and  the  conseiaua  sequence  of  those  states 
wuild  be  the  mental  fact  of  moviiment.  It  is  possible  that  tho  feeling  of 
movement  may  consist  of  the  primary  feeling  of  expt^ndcd  energy  (given 
in  its  purity  in  dead  resistanco),  modified  by  a  muscular  son aibi lily  arising 
in  the  chainge  from  one  stage  of  contraction  to  another.  But^  be  this  as  it 
may,  I  think  it  enough  to  assume  as  distinct  and  fundamental  the  throe 
tnodes  of  muscular  discrimination  discussed  in  the  text. 

•  Sir  WiiliAm  Hamilton,  in  hia  Dia*ertaticms  on  R«ud,  p.  804,  has  drawn 
a  distinction  between  what  he  calls  *  the  locomotive  faculty/  und  the  muscular 
6i0(nae,  maintaining  that  the  feeling  of  r?i*isttnce,  energy,  power,  is  due  to  the 
flrst  and  not  to  the  at?coad.  By  this  locomotive  faculty  ho  mcani*  tbo  fooling 
of  Tolitional  effort,  or  of  the  amount  of  force  given  forth  in  a  voluntary 
action  ;  while  he  reduces  the  application  of  tho  tarm  '  muscular  sense'  to  tha 
fiaanve  feeling  that  ho  supposes  us  to  have  of  the  state  of  tension  of  the 

Hia  words  aro :  *  It  is  impossible  tbat  tho  state  of  mnacular  fiM'ling  cm 
•iMiMa  ua  to  be  immedtattdy  cognisant  of  the  existence  and  do^r(>e  of  a  r<}- 
aifiing  loroe.  On  the  contrary,  supposing  all  muscular  fooling  aboli^b^,  the 
power  of  moving  the  muscles  at  will  rt'miiining,  I  hold  that  the  c/mscii»usn»i*» 
dt  tho  mental  motive  energy,  and  of  the  greater  or  less  intensity  of  such 
aotgy  requisite,  in  difierent  circumstances,  to  accomplish  our  intention, 
wontd  of  itself  enable  us  always  to  perceive  the  fact,  and  in  some  degree  to 
Aiaaaoro  tho  amrjuot,  of  any  resisUmce  to  our  voluntury  movement ;  howbeit 
ibo  cpixconiitAnce  of  certain  feelings  with  the  diffenmt  states  of  muscular 
tasuiofi*  renders  thia  cognition  not  only  eaaier,  but^  in  fact,  obtrud«a  it  on  our 


The  aenoe  of  expended  energy  I  take  to  bo  the  grf»at  characteristic  of  the 
muacolar  oonaciouanosa,  diatinguUhioif  it  irom  every  mode  of  passive  aosiaa- 
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fundamental  sensibility  of  our  nature  will  come  up  again  in 
a  variety  of  connexions ;  and  much  has  still  to  be  said  in 
order  fully  to  explain  the  growth  of  the  perceptions  of  Exter- 
nality, Force,  Space,  and  Time. 

tion.  By  the  discriminative  feeling  that  we  possess  of  the  degree  and  con- 
tinuance of  this  energy,  wo  recognize  the  dififorence  between  a  greater  and  a 
less  stretch  of  mascular  tension,  and  this  appears  to  be  the  primary  sensibility 
operating  in  the  case.  The  other  sensibilities  of  muscle,  derived  through  the 
sensitivo  fibres,  may  aid  us  in  the  important  discriminations  between  the 
different  moden  of  increased  energy  above  specified. 

I  may  here  express  the  obligations  we  are  under  to  Sir  William  Hamilton 
for  bis  historical  sketch  of  the  doctrine  of  the  Muscular  Sense,  contained  in 
the  same  note  ;  which  is  not  the  least  valuable  and  interesting  of  his  many 
contributions  to  the  history  of  mental  science. 


CHAPTER  IL 


OF  SENSATION. 


"DY  Sensations*  in  the  strict  meaning,  we  understand  the 
^  mental  impressions,  feelings,  or  states  of  consciousness, 
resulting  from  the  action  of  external  things  on  some  part  of 
the  body,  called  on  that  account  sensitive*  Such  are  the 
feelings  caused  by  tastes,  smells,  sounds,  or  sights.  These 
are  the  influences  said  to  be  external  to  the  mental  organiza- 
tion ;  they  are  distinguished  from  influences  originating  with- 
in, as,  for  example,  spontaneous  activity  (the  case  we  have 
already  considered),  the  remembrance  of  the  past,  or  the 
anticipation  of  the  future. 

The  Sensations  are  classified  according  to  the  bodily  organs 
concerned  in  their  production ;  hence  the  divisioa  into  five 
senses.  But  along  with  distinctness  of  organ,  we  have  dis- 
tinctness in  the  outward  objects,  and  also  in  the  inward  cou- 
seiousnesa  Thus,  objects  of  sight  are  difl^erent  from  objects 
of  Bmell;  or  rather  we  should  say,  that  the  properties  and 
the  agency  causing  vision  are  diiferent  from  the  properties 
causing  smell,  taste,  or  hearing. 

Tlie  difitTence  of  the  mental  feeling  or  consciousness  in 
the  various  senses  is  strongly  marked,  being  a  more  character- 
istic and  generic  difference  than  obtains  among  the  sensations 
of  any  one  sense.  We  never  confound  a  feeling  of  sight  with 
a  feeling  of  sound,  a  touch  with  a  smelL  These  eff'ects  have 
the  highest  degree  of  distinctness  that  human  feelings  can 
possesa  The  discriraination  of  them  is  sure  and  perfect, 
although  we  sometimes  try  to  assimilate  them. 

We  are  commonly  said  to  have  five  Senses  :  Sight  by  the 
eye,  Hearing  by  the  ear,  Touch  by  the  skin,  Smell  by  the 
noae^  Taste  by  the  mouth.     In  addition  to  these,  physiologists 
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distlDguisIi  a  sixth  sense,  of  a  moi'e  vague  descriptiou,  by  the 
title  of  common  or  general  scmihilitif,  as  will  be  seen  in  the 
following  extract  frooi  Jressrs.  Todd  and  Bownrnti.  *  Under 
the  name  of  common  or  general  sensibility  may  be  included  a 
variety  of  internal  sensations,  miuistering  for  the  most  part 
to  the  organic  functions  and  to  the  conservation  of  tbe  body. 
Most  parts  of  the  frame  bave  their  sevt;ral  feelings  of  comfort 
and  pleasure,  of  discomtbrt  and  pain.  In  many  of  the  more 
deeply  seated  organs,  no  strong  sensation  is  ever  excited,  ex- 
cept in  the  form  of  pain,  as  a  warning  of  an  unnatural  con- 
dition. The  internal  sensations  of  warmth  and  eh  illness,  of 
hunger,  thirst,  and  their  opposites,  of  nausea,  of  repletion  of 
the  alimentary  and  genito- urinary  organs,  and  of  tbe  relief 
succeeding  their  evacuation,  of  the  privation  of  air,  &c.,  with 
the  bodily  feelings  attending  strongly  excited  passions  and 
emotions,  may  be  mentioned  among  the  principal  varieties  of 
common  sensations.' 

In  this  enumeration  we  can  see  several  distinct  groups  of 
feelings,  and  can  refer  them  to  distinct  bodily  organa 
Hanger,  thirst,  their  opposites,  nausea,  repletion,  and  evacua- 
tion of  the  alimentary  tube,  are  all  associated  with  the  digestive 
system.  They  might  theiefore  be  termed  the  digestive 
sensations.  The  privation  of  air  causes  a  feeling  whose  seat 
is  the  lungs,  and  is  one  kind  of  sensibility  associated  with 
Tc^iration,  The  sensations  of  warmth  and  chillness  connect 
themselves  with  the  skin,  with  the  lungs,  and  with  the  organic 
processes  in  genemL  The  genito -urinary  organs  have  a  class 
of  feelings  so  special  and  peculiar^  that  they  had  better  not 
be  included  under  common  sensibility 

Looking  at  the  important  classes  of  feelings  here  indicated, 
important  at  least  as  regards  human  happiness  and  misery, 
considering  also  that  they  are  but  a  few  examples  chosen  from 
a  very  wide  field,  I  consider  it  expedient  to  describe  them  in 
systematic  detail  It  is  the  business  of  a  work  like  the 
present  to  review  the  entire  range  of  human  sensibility,  in  so 
far  as  this  can  be  reduced  to  general  or  comprehensive  heads; 
and  the  question  is,  where  ought  these  organic  feelings  to  be 
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brongbt  in  ?  I  know  of  no  better  arrangement  than  to  include 
tliem  among  the  Sensations.  The  only  objection  is  the  want 
of  outward  objects  corresponding  to  them  in  all  cases*  The 
feelings  of  comfort  or  discomfort  arising  from  the  circulation, 
healthy  or  otherwise,  are  not  sensations  in  the  full  meaning 
of  the  term ;  they  have  no  distinct  external  causes  like  the 
pleasures  of  sound,  or  the  revidsion  of  a  bitter  taste.  But 
the  reply  to  this  objection  is,  first,  that  in  most  cases,  if  not 
in  all,  an  external  object  can  be  assigned  as  the  stimulus  of 
tlie  feeling ;  for  exam^ile,  in  the  digestive  feelings^  the  contact 
of  the  food  with  the  surface  of  the  alimentary  canal,  is  the 
true  cause  or  object  of  the  feeling  ;  so  the  respiratory  feelings 
may  be  viewed  as  sensations  having  the  air  for  their  outward 
object  or  antecedent  And  with  reference  to  the  cases  where 
feeling  cannot  be  aasociat^^d  with  an  external  contact^  as  in 
the  acute  pains  of  diseased  parts,  we  mny  plead  the  strong 
analogy  in  other  respects  between  such  feelings  and  proper 
sensations.  In  all  else,  except  the  existence  of  an  outward 
B,  the  identity  is  complete.  The  sent  of  the  feeling  is 
ive  mass,  which  mn  be  afleeted  by  irritants  external 
[to  itj  and  which  yields  nearly  the  same  effects  in  the  case  of 
irely  internal  stimulus.  So  mucli  is  this  the  f\ict,  that  we 
I  constantly  comparing  our  inward  feelings  to  proper  sensa- 
tiotis ;  we  talk  of  being  oppressed,  as  with  a  heavy  burden, 
,  of  being  cut,  or  torn,  or  crushed,  or  burned,  under  acute  in- 
ternal sensibility.  Moved  by  such  considerations,  I  class 
\  these  feeUngs  with  sensations,  and  place  them  first  in  tlie 
order  of  the  Senses,  under  the  title  of  Organic  feelings,  or 
»tiou3  of  Oi-ganic  Life. 
!  In  the  Senses  as  thus  made  up,  it  is  useful  to  renin rk  a 
division  into  two  gioups,  according  to  their  importance  in  the 
0|K*ration9  of  the  Intellect  If  we  examine  tlxe  Sensations  of 
Organic  Life,  Taste,  and  Smell,  we  shall  iind  that  as  regards 
pleasure  and  pain,  or  in  the  point  of  view  of  Feeling,  they 
I  of  gre^it  consequence,  but  that  they  contribute  little  of  the 
ment  forms  and  imagery  eyiployed  in  our  Intellectual 
['pnxscttsaSL     This  last   function  is  mainly  served  by  Touch, 
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distlDguish  a  sixth  sense,  of  a  more  vague  description,  by  the 
title  of  conimmi  or  general  seruibilUif,  as  will  be  seen  in  the 
following  extract  from  Messrs.  Todd  and  BowuiaiL  '  Under 
the  name  of  comfnort  or  general  sensibility  may  be  included  a 
variety  of  internal  sensations,  ministering  for  the  most  part 
to  the  organic  functions  and  to  the  conservation  of  the  body. 
Most  parts  of  the  frame  have  their  several  feelings  of  comfort 
and  pleasure,  of  discomfort  and  pain.  In  many  of  the  more 
deeply  seated  organs,  no  strong  sensation  is  ever  excited,  ex- 
cept  in  the  form  of  pain,  as  a  warning  of  an  unnatural  con* 
dition.  The  internal  sensations  of  warmth  and  chilluess,  of 
hunger,  thirst,  and  their  opposites,  of  nausea,  of  repletion  of 
the  aliajeotary  and  genitn-nrinary  orgsins,  and  of  the  relief 
succeeding  their  evacuation,  of  the  privation  of  air,  &c.,  with 
the  bodily  feelings  attending  strongly  excited  passions  and 
emotions,  may  be  mentioned  among  the  principal  varieties  of 
common  sensations.' 

In  this  enumeration  we  can  see  several  distinct  groups  of 
feelings,  and  can  refer  them  to  distinct  bodily  organs. 
Hunger,  thirst,  their  opposites,  nausea,  repletion,  and  evacua- 
tion of  the  alimentary  tulie,  are  all  associated  with  the  digesfivc 
system.  They  miglit  theit^ilbre  be  termed  the  digestive 
sensations.  The  privation  of  air  causes  a  feeling  whose  seat 
is  the  lungs,  and  is  one  kind  of  sensibility  associated  with 
respiration.  The  sensations  of  warmth  and  chillness  connect 
themselves  with  the  skin,  with  the  lungs,  and  with  the  organic 
processes  in  general  The  gen i to-urinary  oipins  have  a  class 
uf  feelings  so  special  and  peculiar,  that  they  had  bett^^r  not 
be  included  under  common  sensibility 

Looking  at  the  important  classes  of  feelings  here  indicated, 
important  at  least  as  regards  human  happiness  and  misery, 
considering  also  that  they  are  but  a  few  exam ple-s  chosen  from 
a  very  wide  field,  I  consider  it  expedient  to  describe  them  in 
systematic  detail.  It  is  the  busine.ss  of  a  work  like  the 
pi-esent  to  review  the  entire  range  of  human  sensibility,  in  so 
far  as  tins  can  be  reduced  to  general  or  comprehensive  heads; 
and  the  question  Ls,  where  ought  these  organic  feelings  to  bo 
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Id  the  case  of  the  proper  muscular  sensibilities  described 
in  the  foregoing  chapter,  an  external  agent  could  not  be 
assigned  in  the  same  sense  as  light  is  to  the  eye,  or  hard 
surfaces  to  the  skin.  But  with  reference  to  the  first  class  in 
Dr.  Sharpey's  enumeration,  '  cuts,  lacerations,  and  violent  in- 
juries,' we  discern  both  an  external  agent  and  an  assignable 
change  in  the  substance  of  the  muscla  There  is,  in  those 
circumstances,  a  sudden  break  in  the  continuity  of  the  fibre, 
which  is  an  effect  productive  of  pains  in  almost  any  tissue  of 
the  body.  This  is  manifestly  one  of  the  effects  calculated  to 
give  an  intense  shock  to  the  nerves,  originating  an  energetic 
and  pungent  stimulus,  which  is  transmitted  to  the  centres, 
and  there  wakens  up  both  consciousness  and  activity  in 
violent  forms. 

Such  being  the  bodily  Origin,  let  us  complete  the  con- 
sideration of  the  PHYSICAL  side,  by  attending  to  the  outward 
effects,  or  embodiments,  constituting  the  Expression  of  the 
feeling.  And  the  remarks  on  this  point,  as  well  as  the 
farther  delineation  of  the  conscious  state,  will  serve  to 
typify  acute  physical  pains  generally. 

It  is  well  known  that  a  characteristic  expression  attends 
Acute  Pains.  The  features  are  violently  contorted,  the  voice 
is  excited  to  sharp  utterances,  the  whole  body  is  agitated. 
Sometimes  the  ordinary  movements  are  quickened  ;  ai  other 
times  contortions  and  unusual  gestures  are  displayed.  It 
would  appear  that  the  agency  causing  the  pain  is  such  as 
to  stimulate  to  an  intense  degree  the  whole  moving  system. 
Indeed,  the  infliction  of  pain  (within  limits)  is  one  of  the 
customary  modes  of  rousing  an  animal  or  a  human  being 
from  lethargy  to  activity.  There  is  also  a  well  known  form 
of  the  countenance  that  marks  the  condition  of  pain,  being 
produced  by  certain  movements  of  the  mouth,  the  nostrils, 
and  the  eyes,  to  be  afterwards  analyzed ;  but  whatever  be  the 
direction  given  to  these  movements,  they  are  marked  by  the 
characteristic  of  violence  or  intensity. 

The  accompaniment  of  sobbing  shows  that  the  involun- 
tary muscles  and  glands  are  also  affected* 


104 


SENSATIONS  OF  OBGANIC  UFK. 


Hearing,  and  Siglitj  which  may  therefore  be  called  the  latel- 
lectual  Senses  by  pre-eminence  ;  they  are  not,  however,  there- 
by prevented  from  ser\ing  the  other  function  also,  or  from 
entering  into  the  pleasures  and  pains  of  our  emotional  liik 

SENSATIONS  OF  OBGANIC  LIFE, 

1.  The  classification  of  these  is  best  made  to  proceed 
according  to  the  parts  where  they  have  their  seat.  We  have 
already  adverted  to  the  organic  feelings  connected  with  one 
tissue,  the  miiscuJar ;  we  shall  now  have  to  describe  them  in 
full.  We  must  also  notice  the  other  tissues  entering  into  the 
moving  apparatus,  namely,  the  Bones  and  Lif/amcnts,  The 
Ktrcc^  and  Ncri-e  Ctmlres  are  subject  to  feelings  dependent  ou 
tlieir  stimulation*  growtli,  and  wmste,  and  on  the  changes  that 
they  go  through  in  health  and  disease.  The  Circulatimi  of  the 
Bloody  with  the  accompanying  processes  of  secretion^  assimi- 
lation, and  absorption,  may  be  presirmed  to  have  a  distinct 
range  of  sensibility.  The  feelings  connected  with  Respiration 
are  of  a  less  ambiguous  character  than  the  foregoing*  The 
sensations  of  Difjtstion  are  numerous  and  prominent 

I.  Of  Organic  Muscular  Feelings. 

2.  In  a  quotation  given  from  Dr.  Sharpey,  it  is  remarked 
that  muscular  sensibility  *is  manifested  by  the  pain  which  is 
felt  when  a  muscle  is  cut,  lacerated,  or  otherwise  \iolently 
injured,  or  when  it  is  seized  with  spasm/  These*  forms  of 
pain  are  so  many  states  of  consciousness,  having  their  seat  or 
origin  in  the  muscular  tissue  ;  the  integrity  of  the  nerves  and 
nerve  centres  being  likewise  essential  to  this,  as  to  ever}'  other 
kind  of  sensibility. 

In  describing  the  states  of  feeling  arising  through  the 
Senses,  named  Sensations,  w^e  shall  have  to  assign  in  each 
case  the  external  agent  that  causes  the  Sensation  (light,  sound, 
&c.);  to  follow  this  up  with  an  account  of  the  action  or 
change  affected  on  the  sensitive  surface,  (a^  the  skin,  the 
tongue,  &c.) ;  and  then  to  pi-oceed  witli  a  delineation  of  the 
feeling  itself,  according  to  the  plan  already  laid  down* 
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In  the  case  of  the  proper  muscular  sensibilities  described 
id  the  foregoing  chapter,  an  external  agent  could  not  be 
assigned  in  the  same  sense  as  light  is  to  the  eye,  or  bard 
surfaces  to  the  skin.  But  with  reference  to  tlie  first  class  in 
Dr.  Sharpey's  enumeration,  *cuts,  lacerations,  and  violent  in- 
juries/ we  discern  both  an  external  agent  and  an  assignable 
change  in  the  substance  of  the  muscla  There  is,  iu  those 
circumstances,  a  sudden  break  in  the  continuity  of  the  fibre, 
which  is  an  effect  productive  of  pains  in  almost  any  tissue  of 
the  body.  This  is  manifestly  one  of  the  eflects  calculated  to 
give  an  intense  shock  to  the  nerves,  originating  an  energetic 
aud  pungent  stiuiulusj  which  is  transmitted  to  the  centres, 
and  there  wakens  up  both  consciousness  and  activity  in 
violent  forms. 

Such  being  the  bodily  Origin,  let  \m  complete  the  con- 
sideration of  the  pni'SiCAL  side,  by  attending  to  the  outward 
efletls,  or  embodiments,  constituting  the  Expression  of  the 
fit  ling.  And  the  remarks  on  this  point,  as  well  as  the 
fiirtlier  delineation  of  the  conscious  state,  will  serve  to 
typify  acute  phi/sical  pains  generally. 

It  is  well  known  that  a  characteristic  expression  atti^nda 
Acute  Pains^  The  features  are  violently  contorted,  the  voice 
is  excited  to  sliarp  utterances,  the  whole  body  is  agitated, 
Sometimes  the  ordinary  movements  are  quickened  ;  at  other 
Usaes  contortions  and  unusual  gestures  are  displayed.  It 
would  appear  that  the  agency  causing  tlie  pain  is  such  as 
to  stimulate  to  an  intense  degree  the  whole  moving  system. 
Iri'leed,  the  infliction  of  pain  (within  limits)  is  one  of  the 
.jijstiimary  modes  of  rousing  an  animal  or  a  human  being 
from  lethargy  to  activity.  There  is  also  a  well  known  form 
of  the  countenance  that  marks  the  condition  of  pain,  being 
produced  by  certain  movements  of  the  mouth,  the  nostrils^ 
mid  the  eyes,  to  be  afterwards  analyzed ;  but  whatever  be  the 
direction  given  to  these  movements,  they  are  marked  by  the 
chaiucteristic  of  violence  or  intensity. 

The  accompaniment  of  sobbing  shows  that  the  involun* 
fauy  mui*cle6  and  glands  are  also  atlected. 
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doiii  on  tho  wlifilo,  to  tliat  extent  paralyzes  the  action  of 
tlui  will  Hctico,  altbough  a  passing  smart  may  waken  up 
tlui  activity,  an  intense  and  continuing  pain  will  Axil  in  the 

Tlio  movements  that  constitute  the  proper  emotional 
iimnii\*statioiia,  are  apt  to  be  mixed  up  and  complicated  with 
muvomt^nts  directed  by  the  will  with  a  view  to  relief.  It  is 
g*'uerally  easy  to  discriminate  the  two  classes,  and  it  is 
importaMt  for  iinderstandiog  our  mental  structure  that  they 
shutild  be  discriminated  The  volitional  movements  are  such 
as  are  maintained  solely  because  they  bring  a  felt  alleviation. 
If  any  specific  posture  is  of  this  character,  it  is  energetically 
adliered  to  ;  and  if  the  mere  vehemence  of  the  outburst  is 
found  to  d<^aden  our  sensibility  to  the  pain,  we  are  induced 
thereby  to  keep  up  the  gesticulations  prompted  in  the  first 
instance  by  the  emotional  wave.  Even  in  the  lower  animals, 
when  we  witness  the  convulsions  that  follow  a  shock  to  the 
physical  system,  we  may  satisfy  ourselves  as  to  tlie  existeuce 
ot  true  volitional  movements,  in  company  with  the  demon- 
strations that  are  the  proper  embodiment  of  the  pain. 

If  w^e  wish  to  measure  the  volitional  urgency  of  a  feeling, 
we  can  adopt  the  same  mode  of  comparison  as  that  suggested 
for  the  degree  of  pleasure  or  pain.  When  two  feelings 
prompt  in  opposite  w-ays,  the  one  that  determines  the  conduct 
is  said  to  be  volitionally  the  stronger. 

There  remains  now^  the  bearing  of  the  feelings  in  question 
on  the  Intelleci  Here,  as  in  the  Will,  there  is  a  general 
principle,  liable  to  exceptions  and  modifications  according  to 
the  circumstances  of  each  particular  case*  The  principle  is, 
that  feelings  are  discriminated,  identified,  and  remembered 
according  to  their  degree,  wdiether  in  intensity  or  in  quantity. 
This  law  holds  within  a  moderate  range  of  excitement  A 
very  feeble  impression  cannot  be  nicely  discrimiuated,  and  is 
little  i-emembered.  But  the  liiuitation  arises  when  the 
degree  is  excessive  and  overpowering.  There  is  a  pitch  of 
physical  agony  that  overpowers  the  purely  intellectual 
function  of  discrimination ;   and  although   retentiveness  is 
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Stimulated  by  intensity,  the  remembrance  becomes  more  and 
more  inadequate  to  the  fullness  of  the  reality.  Not  only  are 
we  unable  to  re-instate  the  acuteness  of  the  sufiTering,  but  we 
are  unable  to  figure  to  ourselves  even  the  character  of  the 
pain,  until  it  has  become  'familiar  by  many  repetitions. 
"When  the  same,  or  nearly  the  same,  pain  recurs,  we  can 
mark  the  agreement,  which  is  a  true  intellectual  function, 
requiring  for  its  exercise  the  retentive  property  also  ;  but  we 
have  little  power  of  remembering  or  imagining  the  peculiar 
features,  or  the  characteristic  consciousness  of  an  acute  miseiy. 

A  good  retentiveness  for  acute  pains  has  not  the  intellec- 
tual importance  possessed  by  the  memory  for  sights  and 
sounds,  but  it  has  a  twofold  practical  importance.  In  the 
first  place,  on  it  depends  the  exercise  of  the  will  in  the  way 
of  prevention.  When  a  feeling  ceases  in  the  actual,  it  can 
have  no  volitional  power,  except  as  it  is  vividly  presented  in 
idea  ;  and  on  this  ground,  the  more  lively  the  recollection,  the 
more  energetically  are  we  moved  in  our  precautionary  labours 
as  regards  the  future.  The  degree  of  retentiveness  for  pain 
is  thus  the  intellectual  foundation  of  Prudence.  It  is,  in  the 
second  place,  the  foundation  of  Sympathy,  or  the  power  of 
entering  into  the  feelings  of  others  when  sulTering  under  a 
like  infliction. 

4  The  muscular  pains  that  have  been  the  subject  of  the 
above  description,  are  those  arising  from  cuts,  lacerations,  and 
violent  injuries,  being  the  incidents  that  every  tissue  is  liable 
to.  We  have  not  included  the  characteristic  pain  of  muscle — 
cramp,  or  spasm.  Cramp  is  well  known  to  be  a  violent  con- 
traction of  a  muscje,  in  whole  or  in  part,  due  to  some  irritation 
of  the  motor  nerves  that  supply  the  muscle.  It  is  a  contrac- 
tion probably  far  beyond  what  can  be  induced  by  a  voluntary 
effort,  and  does  not  relate  itself  in  any  way  to  a  power  con- 
sciously proceeding  from  the  brain.  The  state  of  cramp  acts 
violently  upon  the  sensitive  fibres  of  the  muscle ;  and, 
according  to  Dr.  Brown-S^quard,  the  pain  is  in  proportion  to 
the  resistance  offered  to  the  muscle's  contraction.  *I  suppose,' 
he  says,  *  a  case  of  painful  contraction  of  the  anterior  muscles 
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of  the  thigh  ;  the  pain  is  increaseld  every  time  the  contracted 
muscles  are  elongated ;  i.  e.,  when  the  resistance  to  the  con- 
traction is  augmented  ;  on  the  other  hand,  it  diminishes  when 
the  resistance  to  the  contraction  is  rendered  less  than  it  was, 
and,  at  last,  it  disappears  entirely,  or  almost  entirely,  when  tlie 
resistance  is  completely,  or  almost  completely,  destroyed! — 
(Lectures,  p.  7.)  The  pains  in  the  uterus  are  of  the  nature 
of  spasm,  and  are  relieved  by  the  discharge  of  the  contents. 
An  explanation  is  now  afforded  of  what  was  at  first  considered 
a  paradoxical  fact,  the  production  of  pain  by  stimulating  the 
anterior,  or  the  motor,  roots  of  the  spinal  nerves.  The  efiect 
of  such  stimulation  is  to  contract  the  muscles,  not  in  that 
measured  and  moderate  degree  occuring  in  their  contraction 
by  the  will,  but  with  the  violence  of  cramp,  thereby  imparting 
a  shock  to  the  sensitive  nerves  of  the  muscle.  When  the 
posterior,  or  sensitive,  roots  of  the  nerves  are  cut,  the  pain 
appears  no  longer.  These  explanations  are  interesting,  as 
they  remove  what  appeared  objections  to  the  discovery  asso- 
ciated with  the  name  of  Bell. 

It  is  not  requisite  to  repeat  the  particulars  of  the  syste- 
matic description  for  this  peculiar  case.  It  rauks  with  the 
class  of  acute  pains  in  all  the  general  characters.  But  it  is, 
perhaps,  in  its  nature  the  most  acute  and  violent  of  any.  We 
can  discriminate  it  from  cuts,  scalds,  inflammations,  and 
sores ;  the  familiar  name  'racking' pain  describes  and  classifies 
it.  Wherever  we  have  the  experience  characterized  by  this 
epithet,  it  is  probable  that  the  seat  is  in  the  muscles,  and  that 
the  action  is  cramp  or  spasm.  The  involuntary  muscles  of 
the  utenis,  and  of  the  alimentary  canal,  occasion  the  most 
aggravated  forms  of  the  pain. 

0.  Another  class  of  feelings  connected  with  the  muscles 
may  be  specified  under  the  same  general  head  of  Organic 
Feelings,  those  arising  from  over-faiig^ie.  This  cause  is  known 
to  produce  acute  pains  of  various  degrees  of  intensity,  from 
the  easily  endurable  up  to  severe  suffering.  It  is  not  neces- 
sary to  advert  to  these  more  specifically,  they  being  sufi&ciently 
comprehended  by  referring  them  to  the  genus  of  acute  pains 
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of  the  muscles ;  they  are  part  of  the  misery  attending  mfinual 
toil ;  they  are  also  used  in  punishment. 

The  characteristic  state  of  supporting  a  heavy  burden  is  a 
fonn  of  general  depression,  to  which  many  modes  of  suffering 
are  habitually  compared. 

Very  different  is  the  state  of  feeling  produced  by  mere 
ordinary  foUiffue,  which  we  may  introduce  in  the  present 
connexion.  This  is  a  state  not  at  all  painful,  but  the  opposite. 
It  is  one  of  the  pleasurable  experiences  allied  with  the 
muscular  system. 

In  this  case,  there  is  a  pleasurable  feeling,  more  massive 
than  acute.  If  a  considerable  number  of  the  larger  muscles 
have  been  in  exercise,  the  sensibility  is  proportionably  gi*eat 
Various  elements  may  enter  into  the  effect.  The  circulation 
of  the  blood,  directed  strongly  for  a  time  to  the  muscular 
tissue,  now  returns  in  a  more  liberal  supply  to  the  other 
organs.— the  brain,  the  stomach,  &c.,  and  the  general  sensi- 
bility of  the  system  is  increased.  There  is,  in  the  next  place, 
an  agreeable  reaction  from  what  may  have  been  the  com- 
mencing pains  of  fatigue.  Allowing  for  those  two  collateral 
effectSi  we  are  still  to  suppose  that  the  muscle  itself  gives 
rise  to  a  certain  pleasurable  feeling  when  in  this  state.  The 
degree  of  it  may  be,  on  the  whole,  considerable  ;  it  is  one  of 
the  pleasures  of  a  life  of  hard  exercise  or  bodily  toil,  and 
taken  along  with  the  luxurious  slumbers  and  the  geneiul 
sensation  of  health  following  in  its  train,  it  must  be  regarded 
as  an  appreciable  fraction  of  human  enjoyment. 

The  connexion  already  remarked  on  between  slow  move- 
ments and  approaching  sleep,  extends  also  to  muscular  repose 
and  sleep.  The  massive  sensation  experienced  as  we  fall 
asleep,  has  its  seat,  in  no  inconsiderable  degree,  in  the 
muscular  tissue,  especially  after  hard  exercLse,  when  this 
sensibility  is  most  powerfully  manifested. 

6.  I  will  pass  over  with  very  few  remarks  the  Bones  and 
Ligaments,  Their  sensibility  is  exclusively  connected  with 
injury  or  disease,  appearing  in  that  case  under  the  form  of 
acute  pain,  a  form  of  sensibility  that  it  is  sufficient  to  have 
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dwelt  upon  once  for  all.  The  minute  discrimination  of  forms 
of  pain  is  of  great  service  to  the  physician,  and,  if  suscep- 
tible of  being  accomplished  with  precision,  would  enter  with 
propriety  into  a  systematic  delineation  of  the  Human  Mind. 
At  present  we  require  only  to  remark,  that  sensibility  every- 
where demands  a  distribution  of  nerve  fibres,  and  that  the 
bones  and  ligaments  are  supplied  with  these ;  and  although 
not  in  great  number,  they  are  yet  sufficient  to  agitate  the 
nerve  centres  with  overpowering  intensity  on  particular 
occasions.  The  diseases  and  lacerations  of  the  periosteum 
give  birth  to  excessive  pains.  The  ligaments  are  said  to  be 
insensible  to  the  cut  of  a  knife,  while  the  feeling  of  their 
being  wrenched  is  most  acute  and  painful.  In  extreme 
fatigue,  the  ligaments  and  the  tendons  of  the  nmscles  would 
appear  to  conspire  with  the  muscular  tissue,  in  giving  rise  to 
the  disagreeable  feeling  of  the  situation.  The  joints  are  noted 
on  various  occasions  as  the  seat  of  pain ;  for  example,  in  gout. 
The  diminution  of  atmospheric  pressure  consequent  on 
ascending  a  great  elevation,  causes  an  intense  feeling  of 
weariness  in  the  hip  joints.  This  is  shown  by  experiments 
to  be  a  muscular  pain.  The  rarefaction  of  the  air  diminishes 
the  support  of  the  limb,  and  it  ft\lls  down  in  the  joint  by  its 
own  weight,  thereby  becoming  an  additional  burden  to  the 
muscles.  Fracture  of  the  bones  and  laceration  of  the  liga- 
ments are  among  the  agonizing  incidents  of  our  precarious 
existence. 

Organic  Sensations  of  Nerve. 

7.  The  nerves  and  nerve  centres,  apart  from  their  action 
as  the  organs  or  medium  of  all  human  sensibility,  have  a  class 
of  feelings  arising  from  the  organic  condition  of  their  own 
tissue.  Wounds  and  diseases  of  the  nerves  are  productive  of 
intense  pains;  witness tic-douloureux and  the  neuralgic  affec- 
tions of  the  brain  and  spinal  cord.  Nervous  exhaustion  and 
fatigue  produces  a  well  known  sensibility,  very  distressing  in 
its  extreme  forms ;  and  repose,  refreshment,  and  stimulants 
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engender  an  opposite  condition  tlirough  a  change  wrouglit  on 
the  substance  of  the  nerve  tissue. 

The  nervous  pains  arising  from  cuti,  injuries,  and  disease 
of  the  subslunce,  arc  charucterizod  by  a  most  vehement 
intensity.  When  a  muscle  is  spasmodically  contracted,  the 
inflaeoce  passes  from  the  muscular  fibres  to  the  nerve,  and  the 
■fraction  of  the  nervous  fibres  may  theu  be  supposed  to  be 
secondary  ;  but,  in  neuralgic  affections,  the  influence  comes  at 
fifst  hand,  and  not  hy  propagation  from  some  oilier  tissue. 

We  have  here,  therefore,  a  manifest  coniphcation  to  deal 
with.  The  nervous  substance  is  necessary  to  all  sensibility ; 
strictly  speaking,  every  form  of  pleasure  and  of  pain  is 
physically  cmBudied  in  a  certain  condition  of  the  brain  and 
uerves.  But  we  have  to  note»  under  the  present  head,  the 
effects  that  arise  frum  operating  upuu  the  tissue  direetl}-,  and 
not  through  the  organs  of  sense,  or  hy  means  of  the  emotions. 
This  direct  action  is  exemplified  in  injuries  and  in  diseases  of 
the  nen^s ;  in  the  use  of  stimulating  drugs ;  and  in  the 
agencies  wliereljy  the  cerebral  substance  is  nourished  or 
impaiixHL 

8,  Ncrvmis  fatvjue  and  exliaustion,  when  carried  beyond  a 
certain  pitch,  is  an  extremely  trying  condition.  It  is  luvduced 
by  excessive  expenditure,  in  one  or  other  of  the  tbims  of 
aervona  exercise ;  by  intense  pains,  by  excess  of  ple^osure 
even^  by  over-much  thought,  or  by  too  long  continued  activity 
of  either  body  or  mind.  The  eflect  is  a  deficient  nourishment 
of  the  nerve  substance,  or  a  low  order  of  nei'vous  action, 
The  resulting  sensatiun  can  be  more  readily  described.  The 
tnoAt  painful  uggi-avation  of  the  state  occui-s  when  a  morbid 
activity  is  generated  beyond  the  control  of  the  individual, 
hurrying  him  for  a  time  into  still  greater  depths  of  painful 
exliaustion. 

This  state  of  mind  merits  a  full  and  orderly  delineatioa 
Commencing  as  usual  with  the  quality,  we  must  attribute  to 
it  an  exaggerated  form  of  pain.  This  pain  is  marked  not  by 
acutuvneiss  i»r  inti*nsity,  but  by  massiveness  or  quantity.  It  is 
H  wide  spread  and  oppressive  sensation.     Its  peculiar  character 
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or  tone  cannot  be  seized  by  any  descriptive  phrase.  I  musf) 
appeal  to  each  person's  own  experience  for  the  perception  of 
it.  The  re-action  of  an  intense  excitement,  the  exhaustion  of 
a  severe  loss  or  grievous  mortification,  will  bring  up  an 
instance  of  it  to  most  minds.  It  will  also  be  illustrated  by 
contrast  with  the  opposite  state  to  be  next  treated  of.  The 
Expression  of  the  feeling  is  one  of  pain,  not  acute,  but  deep- 
seated  and  engrossing;  collapsed  features,  restlessness,  frettincr, 
and  melancholy.  The  Actions  prompted  are  usually  some- 
thing quite  extravagant  and  misplaced.  The  getting  rid  of 
life  itself  is  suggested  when  the  condition  assumes  its  most 
virulent  forms.  This  is  a  proof  of  the  total  loss  of  freshness 
and  health  through  the  substance  of  the  nervous  system. 
Hence  the  final  triumph  of  ennui : — 

I  am  aweary,  aweary,  O  God  that  I  were  dead ! 

It  is  too  powerful  to  be  adequately  remembered  when  the 
reality  has  passed  away.  The  most  obvious  comparison  that 
the  state  suggests  is  with  excessive  burden  or  toil  in  the 
moving  organs. 

To  fix  by  a  precise  delineation  this  condition  of  organic 
nervous  exhaustion  is  an  extremely  important  attempt,  not- 
withstanding the  difficulties  arising  both  from  the  imperfection 
of  our  language,  and  from  the  fluctuating  and  various  nature 
of  the  condition  itself.  The  importance  lies  in  the  great  fact, 
that  this  state  is  the  termination  or  final  issue  of  a  great 
many  other  forms  of  pain.  The  struggle  that  we  maintain 
against  painful  inflictions  of  all  kinds,  whether  bodily  or 
mental,  often  preys  at  last  on  the  substance  of  the  nervous 
system,  and  produces  as  its  result  this  new  form  of  evil 

9.  The  consciousness  arising  out  of  the  healthy  and  fresh 
comlition  of  the  nerve  tissice,  or  out  of  the  operations^  of  the 
various  artificial  stimulants,  is  the  exact  contrast  of  the  state 
now  descril»ed.  1  do  not  inquire  into  the  use  and  abuse  of 
tliose  stimulating  materials,  but  merely  advert  to  the  effect 
common  to  them  all,  and  for  which  they  are  had  recourse  to ; 
an  effect  also  to  be  reaped  from  the  natural  condition  of  the 
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nervmis  organs  wlien  in  their  vigouiv  as  may  be  seen  mure 
particularly  in  early  life. 

Follow iog  a  parallel  course  of  description,  we  may  say  of 
the  state  in  question,  that  the  outward  causes  or  antecedents 
are  either  healthy  agenti*,  or  stimulants  and  dmg&  The 
physical  change  in  the  ti.^sue  presuinalily  contains  one  or 
other  of  these  facts  : — an  abundant  supply  of  arterial  blood, 
or  a  great  activity  of  nervous  assimilation  in  the  tracks  or 
modes  gf>veruing  sensibility.  The  consciousness  itself  is 
idt^asumble,  and  may  ascend  to  very  high  degrees  of  pleasure, 
both  in  acuteness  and  in  mass.  The  action  and  desire  that 
it  prompts  are  naturally  fur  continuance  unlimited,  and  the 
cast  of  thought  is  hopeful  for  tlie  future.  The  intellectual 
persistence  is,  as  in  the  other  case*  low  ;  that  is  to  say,  the 
state  is  one  difficult  to  be  remembered  or  imagined  when 
once  entirely  gone,  and  wiien  either  the  opposite  condition, 
or  some  intermediate  neutral  one,  has  taken  the  place  of  it 


Organic  Feelings  of  tlie  Circulation  and  Kutritioik 

ID.  The  circulation  of  the  blood  through  tlie  arteries  and 
veins  by  the  force  of  the  heart,  the  secretion  of  nutritive 
material  and  of  excrementiticats  matter  in  the  several  tissues 
and  glands,  and  the  various  acts  of  absorption  corresponding 
to  those  processes — cannot  be  unattended  with  feeling.  But 
the  sensation  arising  out  of  the  diderent  degrees  of  vigour 
attending  this  course  of  operations,  is  both  vague  and  difficult 
to  isolate.  We  nmy  surmise  with  some  probability  that  the 
depression  of  a  low  pulse  and  languid  circulation  has  its  seat 
in  the  capillaries  situated  all  over  the  body,  or  is  a  sensation 
of  the  circulatiog  maehiner}\  In  this  connexion,  we  may 
allude  to  the  two  formidable  t^xperiencfS — Thirst  and  Ina- 
nition, or  privation  of  Food. 

Thirst  shows  itself  in  a  dryness  of  the  mouth  and  throat, 
accontpanjed  by  a  Seeling  of  roughness  and  burning  in  the 
liioder  walls  of  the  gullet  or  the  palate,  and  in  the  roots  of 
thi!  tctogue.     It  is  connected  with  a  deficiency  of  water  in  the 
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blood,  as  compared  with  the  solid  constituents.  Hence  it  is 
brought  on  by  profuse  perspiration,  by  inhaling  dry  air,  by 
taking  solid  food,  and  by  partaking  of  saline  or  other  matters 
that  strongly  attract  water  to  themselves.  It  is  sometimes 
present,  as  a  sensation,  when  the  mouth  is  not  parched,  and 
absent  in  the  opposite  case ;  this  would  imply  some  deranged 
state  of  the  nerve  centres. 

Inanition  is  different  from  hunger ;  still,  as  regards  their 
physical  foundations,  the  two  may  be  taken  together  when 
we  come  to  speak  of  Digestion. 

The  feelings  of  Inanition  and  of  Thirst,  when  carried  to 
the  extreme,  are  states  of  pervading,  massive,  deep,  and 
intolerable  wretchedness.  They  are  far  more  intense  than 
mere  nervous  depression,  and  therefore  stimulate  a  more 
vehement  expression  and  a  more  energetic  activity.  Even 
when  not  accompanied  with  the  terror  of  death,  tliey  excite 
lively  and  furious  passions.  The  unsophisticated  brute  is 
the  best  instance  of  their  power.  Like  other  organic  states, 
they  are  not  very  easily  realized  after  they  are  gone  ;  but  the 
fear,  and  stir,  and  energy  that  they  produce  at  the  time,  leave 
a  much  more  lasting  impression  than  mere  low  spirits ;  we 
take  far  greater  precautions*  against  them  than  against 
nervous  depression. 

The  final  result  of  the  healthy  operation  of  the  nutrient 
organs,  on  the  one  hand,  and  of  the  purifying  organs,  on  the 
other,  may  be  considered  as  a  perfect  state  of  the  blood. 

The  consciousness  growing  out  of  a  vigol:ous  circulation, 
witli  all  that  this  implies,  may  be  looked  upon  as  the  most 
characteri.slic  sensation  of  pure  animal  existence.  There  is  a 
thrill  of  corporeal  gratification,  not  very  acute,  but  of  con- 
siderable volume,  a  gentle  glow  felt  everywhere,  rendering 
existence  enjoyable,  and  disposing  to  serene  and  passive 
con  tun  t  men  t. 

Let  me  have  men  about  me  that  are  fat ; 
Klcck-hcaded  men,  and  such  as  sleep  o*  nights. 

It  seems  to  be  throui^h  the  circulation  that  we  are  sen- 
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Biiive  tp  atmospheric  changes,  more  particularly  as  regards 
moisture  and  dryness.  It  is  found  that  in  a  dry  atmosphere 
the  capillary  circulation  is  qiiickeuud,  and  in  a  moist  atmo- 
sphere retarded.  Tlie  influence  of  heat  and  cold  probably 
extends  to  the  circulation  and  the  nutritive  functions. 

Feelings  of  JRespiraiion. 

11.  ' Eespiration  is  that  function  hy  which  an  interchange 
of  gases  takes  place  between  the  interior  of  an  organized 
being  and  the  t'x tenia  1  medium  ;  and,  in  the  animal  kingdom, 
oxygen  is  the  gas  received,  and  carbonic  acid  the  gas  given 
out'  The  aeration  of  tlie  animal  fluids  or  juices  is  an  essen* 
tid  of  their  vitality ;  if  this  is  put  an  end  to,  death  ensues 
instantaneously ;  if  insufficiently  performed,  the  vigour  of 
the  animal  is  lowered,  and  a  peculiar  painful  sensation  expe- 
rienced In  man  and  in  air-breatlung  auinuds,  there  is  a 
wind-apparatus,  the  lungs,  inflated  and  contracted  by  muscles, 
so  »i5  to  suck  in  and  force  out  the  air  by  turns. 

In  this  action  we  have  all  the  particulars  necessary  to 
constitute  a  Sense ;  an  external  object — the  air  of  the  atmo- 
sphere— which  operates  by  physical  contact  upon  the  lining 
membrane  of  the  tubes  and  cells  of  tlje  lungs  ;  an  on/an  of 
$m9^  nnd  Bk  resulihig  state  of  fed  in//,  or  cimsciousness.  The 
pe^uh'arity  of  the  case  lies  in  its  being  almost  entirely  an 
emotional  sense ;  generating  feeling  rather  than  yielding 
knowledge,  or  providing  forms  for  the  intellect ;  ranking, 
therefore,  among  the  lower,  and  not  among  the  higher,  senses. 

As  respects  the  ohjcd  of  this  sense,  the  externtd  air,  it 
need  only  be  remarketh  that  the  air  diff«rs  considerably  in 
its  quality  f^r  breathing  purposes,  the  chief  poiut  of  differ- 
ence being  expressed  by  the  term  '  purity/  The  purity  is 
affected  tirst  by  the  loss  of  oxygt-n,  which  happens  when  the 
same  air  is  repeatedly  breathed,  or  otherwise  consumed; 
secondly,  by  the  accunmlation  of  carbonic  acid,  from  the 
same  circumstance ;  and,  thirdly,  by  tiie  presence  of  foreign 
and  effluvia  arising  from   animal  lile,  vegetation,  or 
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vation  of  all  those  irapurities.  Of  the  three  evils — the  loss 
of  oxygen,  the  accumulation  of  carbonic  acid,  aud  the  gene- 
ration of  effluvia  of  animul  and  other  substances — the  second 
in  the  knist  injurious ;  for,  although  the  production  of  a 
carbonic  aiifl  atuKisphere,  by  burning  charcoal  in  a  close 
room,  is  fatal  to  life,  yet  the  quantity  ordinarily  occumng  ill 
rooms  is  not  found  to  do  any  barm,  if  mixed  with  air  other- 
wise pure.  The  loss  of  oxygen,  and  the  difliision  of  the 
gases  of  decay,  are  the  main  iuHuences  that  deteriorate  the 
atmosphera 

Of  the  organ  acted  upon,  the  lungs,  a  minute  description 
18  not  necessary  for  our  present  purpose.  The  structure  is  bo 
arranged  by  ramifications  and  doublings  as  to  present  a  very 
extensive  surface*  to  the  air ;  the  surface  consisting  of  a  fine 
luembnuie,  with  capillary  blood-vessels,  thickly  distributed 
on  its  inner  surface  The  exebange  of  gases  takes  phiee 
thmugb  the  double  medium  of  membrane  and  capillary  tube. 
The  nmscnlar  apparatus  for  sustaining  the  bellows-action,  is 
the  diaphragm  and  abdominal  musck^s,  and  the  muscles  of 
tlie  chest  or  ribs.  The  iutogrity  and  vigour  of  these  muscles, 
and  of  the  centres  that  sustain  and  time  their  action,  must  be 
reckoned  as  a  condition  of  healthy  respiration. 

The  respiratory  nerve  centres  are  stimulated  from  all 
parts  of  the  body,  but  chielly  from  those  that,  like  the 
uiuaeles,  are  large  consumers  of  oxygen.  The  portion  of  the 
eighth  pair  of  nerves  named  the  nervus  vagus,  is  instru- 
mental in  keeping  up  the  rhythm  of  the  lungs,  and  is  also 
necessary  to  the  feeling  of  suffocation, 

Thi^  feel inr/a  of  Respiration,  both  pleasurable  and  painful, 
are  well  marked.  They  include  the  gratiticatiou  frruu  pure 
air.  enhanced  by  the  increased  action  due  to  muscular  exer- 
cise ;  the  variou3  shades  of  oppression  from  over-crow^ded 
rooms  and  unw^holesome  gases  ;  the  distressing  experience  of 
suffocation,  or  want  of  breath ;  and  the  pains  attendant  on 
disease  of  the  lungs, 

12<  The  inlluenee  of  pure  and  stimulating  air  almndantly 
inhaled,  spreads  far  and  wide  over  the  system,  elevating  all 
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the  other  functions  by  the  improved  quality  imparted  to  the 
blood  The  indirect  consequences  do  not  altt»gether  hide  the 
grateful  sensibility  arising  from  the  lungs  themselves,  and 
referred  by  us  to  the  re^^aon  of  the  chest ;  a  sensation  not 
very  acute  or  prominent,  but  possessing  that  choice  and  well 
known  quality,  expressed  by  the  term  '  freshness/  or  *  refresh- 
ing/ This  quality  manifestly  implies  a  contrast ;  for  it  is 
felt  only  when  we  pass  fi*om  a  lower  to  a  higher  degree  of 
aeration.  We  may  experience  it  at  any  time,  by  lioldiug  in 
the  breath  Ibr  a  Httle,  and  then  allowing  it  full  play.  No 
technical  uomenclature  can  increase  the  conceptiun  possessed 
by  every  one  of  this  remarkable  sensibility  ;  but  for  the  sake 
of  comparison  with  the  other  parts  of  our  mental  constitution, 
an  attempt  at  verbal  description  is  uecessaiy.  As  just 
remarked,  the  sensation  turns  upon  the  contrast  of  the  greater 
activity  of  the  lungs  with  an  immediately  preceding  activity 
of  au  inferior  degree.  It  may  be  allirmed  that  no  feeling 
arises  from  the  lungs,  after  a  given  pace  has  been  estab- 
lished for  a  length  of  time ;  but  any  acceleration  of  the  rate  of 
exchange  of  the  two  gases  (by  no  means  depending  altogether 
on  the  rate  of  breathing)  does  for  a  time  yield  that  delightful 
ffv^hening  sensation,  which  tells  so  immediately  on  the  mental 
system  as  a  contribution  to  our  enjoyment,  aud  as  a  stimulus 
to  our  activity  aud  to  our  ilesire  for  rural  reci^eation  and 
bodily  exercise, 

13,  The  feelings  of  insufficient  and  impure  aii'  are  mani- 
fested in  the  forms  of  faintness,  sense  of  exhaustion  and 
weariness,  aud  are  doubtless  due,  not  to  the  lung-sense  alone, 
but  to  the  lowered  condition  of  the  body  at  large.  The 
cbamcteristic  sensibility  of  the  lungs  is  shown  in  the  state 
tertued  svfforation,  arising  fix»m  the  want  of  air,  as  in  drown* 
ing,  in  au  atmosphere  deteriorated  by  poisonous  gases — such 
as  chlorine  or  sulphurous  acid,  in  atUicks  of  tkstbma,  and  in 
voluntarily  liolding  in  the  breath.  *  Atler  holding  the  breath 
for  fifteen  or  twenty  seconds  during  ordinary  respiration,  or 
forty  «econtIs  after  a  deep  respiration,  there  arises  au  insup- 
purUble  sensation  over  the  whole  chesty  concentrated  under 
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the  sternum,  and  no  effort  can  maintain  the  interruption  of 
the  respiratory  acts.  This  urgent  sensation  of  want  of  breath, 
when  carried  to  its  full  extent  by  any  mechanical  impediment 
to  the  aeration  of  the  blood,  is  one  of  the  most  painful  and 
oppressive  kind,  and  is  referable  to  the  pulmonary  plexuses 
(of  nerves)  distributed  to  the  bronchia,  and  perhaps  on  the 
walls  of  the  lobular  passages  and  cells.  The  impression  made 
on  these  peripheral  nerves  by  the  absence  of  oxygen,  and  the 
undue  preseuce  of  carbonic  acid  in  the  air  in  contact  with 
them,  is  propagated  to  the  spinal  cord  and  medulla  oblongata 
by  the  sympathetic  and  vagus,  and  there  excites  those  com- 
bined actions  of  the  muscles  of  inspiration  which  load  to  the 
renewal  of  the  air.'— (Todd  and  Bowman,  II.,  403.)  The 
sensation  is  of  the  class  'racking  pains/  and  may  be,  in  part> 
muscular. 

Fcclivgs  of  Heat  and  Cold. 

14.  The  doscri[)tion  of  these  important  feelings  comes  pro- 
perly under  Organic  Sensations,  in  so  far  as  change  of  tem- 
l>eraturo  affects  all  the  organs  of  the  body.  Warmth,  while 
abating  the  activity  of  the  organic  processes  generally,  in- 
duces in  the  skin  a  richer  circulation,  and  a  greater  activity 
in  the  sweat,  and  in  the  oil  glands.  The  various  parts  of 
the  cuticle,  the  nails  and  the  hair,  are  more  abundantly  pro- 
duced. The  8(»nsory  powers  of  the  organ  are  greater,  and 
the  texture  is  sofUT  and  more  polished. 

Inasmuch  as  cold  (not  in  excess)  increases  the  activity  of 
the  nius(-lcs,  th(>  nerves,  the  respiration,  and  the  digestion, 
the  animal  powers  attain  their  maximum  in  cold  climates, 
and  m  the  winter  season,  allowance  being  made  for  constitu- 
tions unrated  to  (mdure  (extreme  depression  of  tempemture. 

Sudden  changes  of  ttmiperature  derange  the  functions.  A 
sudden  increase  will  cause,  a  slight  feeling  of  suffocation, 
beating  of  the  heart,  and  increascl  pulsation  and  respiration. 
A  sudden  chill  makes  breathing  dillicult,  quick,  and  irregular, 
and  mcreases  the  pulsations.     The  nerves  lose  their  exciti 
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ability  both  under  a  great  depression,  and  under  a  great 
iucrease  of  teraperatiirc 

The  feelings  of  heat  and  cold  are  very  notable.  Let  us 
commence  with  Cold.  The  outward  cause  of  this  fueling  is 
some  influence  tending  to  lower  the  temperature  of  tlie  body. 
The  natural  heat  of  the  blood  is  about  98*,  and  any  contact 
below  thii  point  feels  cold ;  any  contact  above  it  feels  wanu. 
There  is  a  certain  surplus  heat  geuemted  in  tbe  human 
system,  which  enables  us  to  live  in  a  medhun  below  98^ 
without  feeling  cold  ;  and  if  this  heat  be  husbanded  by  cloth- 
ing, a  very  great  depression  of  external  temperature  may  bo 
endured.  A  room  is  warui  at  601  The  outer  air  can  be 
endured  at  freezing  and  far  below,  either  by  means  of  exercise, 
which  evolves  beat,  or  of  clothiug,  which  retains  it 

An  acute  cold  acts  like  a  cut  or  a  bruise,  injuring  the  part 
affected,  and  causing  pninful  sensations  of  the  class  arising 
fixjm  vitdent  local  injuries.  The  tijniperature  of  freezing 
mercury  would  destroy  the  skin  like  boiling  water  or  a  sharp 
cut 

The  proper  sensation  of  Cold  arises  from  a  general  cooling 
of  tbe  body,  or  any  considerable  part  of  it,  below  blood  heat 
The  term  '  chillness*  expresses  the  state  of  feeling,  which  is 
of  the  painful  class.  The  degree  is  not  acute  but  massive. 
Id  the  worst  forms,  it  is  wretchedness  in  the  extreme.  To  a 
person  suffering  from  excessive  ch illness,  some  pow^erfnl 
stimulant,  such  as  the  taking  of  food,  alcohol,  or  tobacco,  is 
necessary  to  restore  equanimity.  The  volition  and  the 
memory  are  proportionally  impressed  by  the  pains  of  cold, 
and  they  take  a  high  rank  in  the  reckonings  of  fuicthougUt 
and  prudeuca 

It  is  a  singnhir  fact  in  our  coustitution,  that  an  agency 
calculated  to  quicken  the  vitaUty  of  so  many  leading  organs 
— muscles,  nei-ves,  lungs,  stomach — should  affect  us  so  power- 
fully, by  the  depression  of  one  organ.  The  fuct  is  highly 
tUustttitive  of  the  importance  of  the  skin,  whether  from  its 
organic  functions  or  from  its  sensibility.  Probably  both 
circitmstauccs   enter  into   the  case.      It  may  be  that  the 
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quickened  vitality  of  all  the  other  leading  orgaas  is  unavailing 
for  a  fmrfectly  healthy  tone  while  the  skin  is  depressed.  But 
it  must  be  also  true,  that  we  are  in  a  peculiar  degi'ee  sensitive 
to  changes  in  the  condition  of  the  skiu,  owing  no  doubt  to  its 
great  supply  of  nerves. 

1 5.  The  consequences  of  Heat  are,  iii  nearly  every  parti- 
cular, the  opposite  of  those  now  stated  Acute  or  intense 
heats  agree  with  intense  colds  in  being  simply  destructive 
and  painful  Within  the  point  of  injury  to  the  tissues,  heat 
is  a  pleasurable  sensation.  The  pleasure  of  heat,  like  the 
pain  of  cold,  is  voluminous  or  massive.  There  aro  cases, 
however,  distinguished  by  intensity  rather  than  by  quantity  ; 
indc'jd,  this  distinction  of  quantity  and  intensity,  used  as  a 
pait  of  the  description  of  feelings,  has  its  perfect  type  in  the 
case  of  temperature,  there  being  a  physical  reality  correspond- 
ing to  the  mental  facts.  Sometimes  we  have  great  intensity 
and  small  quantity,  as  in  the  scorching  rays  of  a  fire,  or  a  cup 
of  hot  tea :  at  other  tini<3s  we  have  large  quantity  with  low 
intensity,  as  in  a  hot  bath,  a  warm  room,  a  warm  bed.  The 
hot  bath  is  the  extreme  instance.  By  no  other  contrivance 
can  such  a  mass  of  heat  be  brought  to  bear  upon  tlie  human 
system  _;  consequently  this  presents  the  sensation  of  warmth 
in  its  most  ln.\:uriant  form.  It  is  the  intoxication  of  animal 
ieat.  We  are  unavoidably  led  to  assume  that  this  waimth 
rnusit  act  powerfully  on  the  sensitive  nerves ;  for  it  is  hardly 
to  be  supposed,  that  the  organic  processes  are  so  greatly 
furthered  by  the  sustained  t»3mpemture  as  to  exalt  the  pleasur- 
able consciousness  in  this  remarkable  degree.  Indeed,  we 
may  derange  the  system  by  excessive  heat,  without  producing 
the  painful  feeling  arising  from  cold. 

In  the  case  of  morbid  activity  of  the  nervous  system^ 
warmth  is  a  soothing  influence,  either  by  its  physical  effects, 
or  by  the  nature  of  the  sensation,  or  from  both  combined. 

The  feelings  of  Kespiration,  and  those  of  Heat  and  of 
Cold,  illustrate  in  a  marked  manner  the  fundamental  doctrine 
of  Relativity,  or  of  change  as  a  condition  of  consciousness. 
There  is  no  feeling  of  respiration,  unless  by  increase   or 
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diminution  of  the  action  of  the  lungs  ;  and  if  we  lived  in  an 
even  tenipeniture,  heat  and  cold  would  be  alike  unknown. 
The  induction  of  the  principle  of  Ilelativity  as  re^aids  these 
states  is  complete. 


Sensaii&m  of  the  Alimentary  Canal, 

16*  Digestion  offers  all  the  conditions  of  a  sense.  There 
is  an  external  object— the  Food  ;  a  distinct  origan  of  sense — 
the  Alimentary  Canal  and  its  appendages ;  and  a  set  of 
Feelings  arbing  from  the  contact,  also  distinct  and  specific. 
To  treat  these  tVelings  under  Taste,  is  to  contVnind  together 
two  senses  totally  diiTerent  in  their  character,  although  hap- 
pening to  have  one  common  object  or  stimulant. 

The  objects  of  this  sense  are  the  materials  taken  into  the 
body  as  food  and  drink.  These  materials  are  extremely 
various,  but  there  is  no  corresponding  variety  in  their  action 
on  the  stomach.  They  can  be  reduced  to  a  few  general 
Itcads,  accoivUng  to  their  composition^  it  being  found  possible 
to  assign  a  few  leading  substances  that  comprehend  ail  the 
different  sorts  of  material  serviceable  in  nourisliing  the  body. 
The  following  is  an  abstract  of  this  classification  :— 

1st  Water  and  the  waU*ry  liquids,  including  substances 
conveyed  in  solution,  or  suspension,  in  water, 

2uiL  S^tccharijte  substances  derived  from  the  vegetable 
kingdom.     These  comprehend  sugars,  stareh,  gums,  vinegar. 

3rd.  Oil*/  substances.  These  include  the  various  fats  and 
oils  as  well  as  alcohol  Like  the  former  group,  they  am  com- 
posed of  carbon  and  the  elements  of  water,  but  iu  them  the 
ourbon  is  in  a  much  higher  proportion. 

4:th.  Albuminmis  substauce^,  containing  nitrogen  :  fibrine, 
gelatine*  albumen,  caseiue  (tuatter  of  cheese),  vegetable  gluten. 
'Ail  the  materials  which  make  up  this  group  are  derived 
p*nerally  from  the  animal  kingdom,  with  the  exception  of 
the  hi^t,  whieh  is  contained  in  great  abundance  in  wheat ; 
similar  if  not  identical  principles  exist  in  other  vegetables. 
AVlieat,  indeed^  conaista  of  two  substances — one  refemble  to 
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the  saccharine  group,  the  other  to  the  albuminous,  the  former 
consisting  of  starch,  the  latter  of  gluten/ 

Milk  is  found  to  contain  matter  of  all  the  four  classes : 
water,  sugar,  oily  matters  (butter),  caseine. 

The  three  first  classes  are  incapable  of  nourishing  the 
principal  animal  tissues,  such  as  nerve,  muscle,  &c.  They 
are  fitted  rather  for  supplying  fat,  bile,  and  matters  used  in 
the  production  of  the  carbonic  acid  that  escapes  from  the 
lungs.  Being  supposed  to  be  mainly  destined  for  the  supply 
of  animal  heat,  by  being  combined  with  oxygen,  or  slowly 
burned,  they  were  formerly  termed  calorifadent ;  but  this  is 
now  reckoned  a  too  narrow  view.  Experiments  recently 
made  have  proved  that  their  combustion  is  the  chief  source 
of  muscular  power ;  being  an  example  of  chemical  com- 
bination transmuted  into  mechanical  force,  of  which  a  parallel 
is  found  in  the  steam-engine.  The  same  combustion  may 
also  be  the  source  of  the  nerve  force  ;  the  parallel  case  being 
the  voltaic  circuit,  where  the  electricity  is  evolved  from 
clieniical  combination  in  the  cells. 

The  albuminous  bodies  are  undoubtedly  the  tissue- 
forming  material,  having  a  composition  fitted  for  the  purpose. 
]3ut  they  are  not  confined  to  this  function ;  in  their  final 
transformations  and  decay,  they  may  be  at  last  oxidized  and 
b(iC(»nie  the  source  of  heat,  muscular  force,  and  nerve  force, 
like  the  others. 

Certain  substances  of  the  saline,  earthy,  or  mineral  class, 
are  requisite ;  most  of  them  being  found  in  the  usual 
ai-ticles  of  food.  Salts  of  soda,  potash,  and  lime,  as  well  as 
iron  and  phosphorus,  are  essential  ingredients. 

The  Stimulants  are  classified  into  spices,  or  condiments ; 
vegetable  alkaloids,  as  tea,  coflee,  cocoa;  extractives,  as 
creatin  and  creatinin,  occurring  in  the  juice  of  meat;  and  the 
alcoholic  beverages.  For  the  most  part,  these  substances  are 
not  directly  nutritive  ;  they  act  as  stimulants  to  the  nervous 
system,  and  also  retard  the  waste  of  tissue.  The  organic 
vegetable  acids,— vinegar,  the  acids  of  fruit,  and  lactic  acid, 
are  in  extensive  use  as  an  ingredient  of  food. 
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The  differences  that  exist  among  the  infinity  of  articles 
used  as  food  am  not  at  bottom  so  great  as  they  seem.  If  we 
take  the  different  species  of  giaiii, — ^wheat,  barley,  rye,  oats, 
rice,  maize,  millet,  we  shall  tind  they  are  ail  composed  of  the 
same  ultimate  materials,  gluten  and  starch,  though  not  in  the 
same  pTOportions,  lu  like  mauner,  the  potato  is  a  starchy 
vegetable,  with  a  very  small  share  ot'ghiteo,  hence  the  defec- 
tive character  of  it  as  an  article  of  nourishment  Another 
diflerenco  among  vegetables  relates  to  their  texture,  as  fitting 
ihem  for  being  acted  on  during  mastication  and  digestion,— 
a  circumstance,  however^  that  cooking  can  modify.  Thus 
the  potato  is  a  much  looser  texture  than  gruin.  A  third 
|n>iut  of  distiuction  among  alimentary  substances,  is  the 
extraneous  essences  that  may  enter  into  them,  and  affect  the 
sende  of  taste,  and  the  general  relish,  as  in  the  difierence 
between  mutton  and  beef,  chicken  and  veabon,  brandy  and 
rum. 

17.  I  extract  from  Quain's  Anatomy  the  following  general 
view  of  the  Orgam  of  Difjt^iiork 

*  The  dojrstive  apparatus  includes  that  portloo  of  the  organs 
of  assiroibitiou,  withiu  which  tbe  fuod  is  received  atid  pai-tially 
converted  into  chyle,  aad  from  which,  after  the  chyle  has  been 
absorbed,  the  rewdue  or  excreraoi;t  is  expelled.  It  consists  of  a 
mmu  or  primary  part  named  the  alimentary  canal,  and  of  certain 
aoccssory  orguna. 

•The  iilimentary  canal  is  a  long  inembranons  tube,  com- 
BMHOiog  at  the  month  and  terminating  at  tbe  anusi  composed  of 
etrtain  tunics  or  coat^i,  and  lined  by  a  coutinuoas  mucous 
mefiibranc  frum  one  end  to  the  other.  Its  average  length  is 
aboat  thirty  feet,  being  about  five  or  six  times  the  length  of  the 
body.  The  tip|ier  part  of  it  is  placed  beneath  the  base  of  the 
flknU,  the  fnccceding  portion  is  situated  witbin  the  tborax,  and 
the  remainder  is  contained  vvitliiu  the  cavity  of  the  abdomen* 
In  these  several  sitaattons,  its  form,  dimensions,  and  connexions, 
it«  fitructnru  and  functions,  are  so  moditied  that  certain  nsilural 
dividoDM  of  it,  bearing  diHereut  names,  have  been  recognized  by 
anatomists. 

*  It  may  be  considered  as  composed  of  two  parts :  one  sitaated 
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above  the  diapbrngm,  and  tbe  oiber  below  that  mascular  partition, 
and  therefore  within  the  abdomen*  The  first  division  consista  of 
the  organs  of  mastication,  insalivation,  and  deglutition ;  and 
comprises  the  mouih,  the  phart/ttx,  and  the  oesophagtis^  or  gullet. 
The  second  division  consists  of  the  organs  of  digestion,  properlj 
80  called,  and  of  those  of  defbcation  j  vie.,  the  stofnach^  the  miaU 
ifUeiftine^  and  tlie  great  infestine. 

*Tlje  accesso!'}'  partii  are  chiefly  glandular  organs,  which 
ponr  their  secretion  into  it  at  diHerent  points.  They  consist  of 
tlie  salivary  glafids  (named  the  parotid,  snbma^iUartf^  and  *»&- 
Uiujunl),  the  liver^  and  the  pancrens.  Besides  these  large  glan- 
dular organs,  a  multitude  of  small  glands,  compound,  follicular, 
or  tabular,  are  collected  together  at  certain  points,  or  scattered 
over  large  portions  of  tlie  inner  surface  of  the  alimentary  canal : 
thefie  are  described  along  with  tlie  mucous  membrane  of  each 
part.  The  remaining  accessory  organs  are  the  ketii^  the  jaws^ 
the  tcngupf  and  the  spleen.' — VoL  III.  p.  85* 

18.  The  physiology  of  digestion  most  be  very  briefly 
stated  here.  The  first  stage  is  mastication,  which  serves  the 
double  purpose  of  breaking  down  the  food  and  mixing  it 
with  saliva  ;  the  function  of  the  saliva  ia  now  know^n  U>  be 
to  convert  tlie  starch  into  grape  sugar,  by  a  process  of  the 
nature  of  fer  men  tat  ion.  The  effort  of  mastication  is  purely 
voluntar}^ ;  but  when  the  food  gets  upon  the  back  part  of  the 
tongue,  it  is  passed  into  the  bag  of  the  pharynx  and  prc»- 
pellcd  down  the  gullet  into  the  stomach  by  involuntary 
muscular  contractions.  In  the  stomach,  it  is  exposed  to  the 
action  of  the  gastric  juica  This  peculiar  action  is  not  as  yet 
fully  understood,  bul  so  far  as  the  researches  of  physiologists 
have  yet  gone,  the  most  reasonable  conclusion  is,  that  *  in 
man  and  the  carnivora  the  fluid  secreted  by  the  stomach 
during  digestion  simply  dissolves  aniuial  and  vegetable  sub- 
stances of  the  azotized  kind,  so  as  to  render  them  capable  of 
absorption,  without  materiiJly  altering  their  chemical  con- 
stitution, leaving  starchy,  oily,  saccharine,  and  the  allied 
substances  but  little  or  not  at  all  acted  on/  The  matter 
that  leaves  the  stomach  to  piias  into  the  intestines,  is  known 
by  the  name  of  chpne.     This  is  very  soon  mixed  up  with 
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two  other  secretions,  the  pancreatic  juice  and  the  bile  from 
the  liver.  In  tlie  stomach  and  along  the  intestine,  there  is 
au  absorption  going  on  by  two  diiterent  waya  The  one  is 
by  the  lacteal  vessels  :  these  have  the  exclusive  power  of 
taking  np  the  fatty  matters,  which  constitute  the  chief  part 
of  the  chyle,  as  their  cootents  are  named.  Tiie  other  is  by 
the  capillary  blood  vessels,  by  whose  means  the  nutritive 
matter  is  taken  at  once  into  the  circulation,  but  before 
reaching  the  heart  it  passes  through  the  liver.  The  use  of 
the  pancreatic  Juice,  which  is  poured  into  the  intestine  ucar 
its  commencement,  is  to  co-ope  rate  with  the  salivary  glands 
in  dealing  with  the  starchy  constituents  of  the  food,  and  to 
contribute,  probably  along  with  otlier  iluids,  to  the  digestion 
of  the  iatv  The  functions  of  the  liver  are  more  complex  and 
obscure.  The  bile  appears  to  aid  in  the  digestion  of  the 
alimentary  matters  ;  mixing  with  the  fatty  matters  of  the 
food,  it  is  indispe usable  to  their  being  absorbed  in  the  intes- 
tines. The  liver  is  further  bolieved  to  form  sugar  and  fat 
out  of  other  elements  passing  into  it  by  the  circulation.  The 
blood  frum  the  intestines,  before  returning  to  the  heart, 
passes  thmugh  the  liver,  and  takes  up  the  sugar  formed 
independently  there.  In  coursing  through  the  intestine  by 
the  successive  contractions  of  the  tube,  the  material  is  les- 
sened by  absorption  into  the  lacteals  and  blood  vessels ;  at 
the  same  time  it  gathers  new  matter  by  secretion  from  the 
coats  of  the  intestines,  which  matter  is  of  the  impure  kind, 
and  is  destined  to  pass  out  of  the  system  along  with  the 
husk  and  undigested  remainder  of  the  food. 

Only  the  upper  and  lo%ver  ends  of  the  alimentary  canal 
are  supplied  with  cerebro-spinal  nerves.  The  vagus  nerve  is 
largely  distributed  to  the  stonmch,  and  nerves  from  the  same 
system  to  tlie  rectum,  but  the  intestine  receives  its  supply 
from  the  sympathetic  system.  This  corresponds  with  our 
experience  of  alimentary  sensations,  which  are  concentrated 
chiefly  in  the  two  extremities  of  the  canal,  while  the  inter- 
vening thirty  feet  of  intestine  is  almost  entirely  without 
sea&atiou  in  ordinary  circumstances.    The  movements  of  the 
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iutestino  am  kept  up  by  means  of  the  sympathetic  system  of 
nerves* 

19.  And  now  with  regard  to  the  Feelings  of  Alimentary 
action^  These  nre  of  the  pleasumhle  kind  wlmn  the  aetioa 
is  hi'aUhy  ;  paius  are  the  result  of  disease  and  disonler. 

Discussing  first  the  sensation  of  taking  food,  we  shall 
find  a  pretty  t^eneral  agreement  as  to  its  character.  I  do  not 
speak  of  the  feeling  of  Taste,  but  of  the  sensibility  connected 
more  particufarly  with  the  stomach,  wliich  extends  even  to 
the  mouth  in  connexion  with  salivation,  and  is  culled  relink 
If  we  inchtde  the  entire  mass  of  sensation  arising  from  a 
healthy  meal,  and  lasting  a  certain  time  after  the  meal  is 
finished,  at  which  stage  the  operation  of  digestion  in  the 
stomach  is  the  sole  cause  of  what  we  feel,  we  may  safely 
pronounce  it  to  be  an  agreeable  state  of  a  high  order.  It  has 
the  characteristic  of  massiveneas,  or  quantity,  being  a  rich, 
luxuriant,  satisfying  sensation.  Such  is  the  character  common 
to  all  kinds  of  healthy  nourishment ;  Ijiit  there  is  the  greatest 
possible  difference  in  the  qualities  of  food  as  regards  stomachic 
i-elish  ;  from  turtle  to  stale  oat-cak(*3,  or  a  piece  of  black 
bread,  wlmt  a  mighty  interval  1  To  I  lie  richer  kinds  of  food 
belong  a  feeling  intense  as  well  as  voluminous.  The  magni- 
tude of  the  sensation  is  attested  by  its  ability  to  submerge  a 
great  many  irritations,  and  to  make  itself  for  the  time  the 
ruling  element  of  tin*  conscioiianess.  This  power  brings  it 
into  comparison  with  such  feelings  as  healthy  exei-cise  and 
repose,  nervous  elation,  and  the  intoxication  of  warnilh. 

The  enei'gy  of  the  Vtjlition  corresponds  to  t!ie  relish  and 
to  the  stage  of  the  opemtion.  At  first,  the  stimulus  to  action 
is  intense  and  even  furiuus*  Appetite  is  inllarned  by  partial 
ptititicutirui ;  and  until  such  thim  a<«  the  stage  of  fullness 
th'uws  near,  the  pleasure  shows  itself  in  supplying  impulse 
to  continue  it.  Eating  is  among  tlie  most  characteristic 
examples  ol"  the  general  law  of  Feeling-prompted  Action 
tliat  we  can  jaoduee,  being  not  only  for  the  avoidance  of 
[>ain,  hut  also  for  the  retaining  and  heightening  of  pleasura 

Tu  complete  the  deHueution  of  this  mode  of  consciousness. 
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we  may  notice  the  peculiarity  of  it  as  related  to  the  Intellect 
lere,  howeverj  we  have  only  to  repeat  w  hat  has  been  said  on 
aost  of  the  feelings  hitherto  discussed,  that  there  is  cumparu- 
bvely  httle  permanence  in  idea  when  the  state  of  the  organs 
is  such  as  to  forbid  the  reality.  But  the  reality  is  one  that  ^ 
m  never  be  long  absent,  A&  a  general  rule,  it  is  tme  of 
igestive  and  all  other  organic  sensations,  that  they  are 
itceedingly  powerful  when  present,  and  exceedingly  little 
ealized  when  absent.  They  are  very  unlikt;  sights  and 
>unds,  loves  and  hatreds,  and  other  states  that  the  intellect 
E&n  i^etam  in  the  ideal  form  ;  to  imagine  with  effect  the  relish 
>f  a  feast  when  under  nausea,  passes  the  power  of  the  most 
igt»ruus  nieniory. 

The  sensation  connected  with  the  lower  extremity  of  the 
anal  is  chiefly  of  the  nature  of  a  feeling  of  relief  from  pain. 
20.  Another  important  healthy  sensation  of  the  alimen- 
canal  is  Htmger,  the  state  preparatoiy  to  the  one  just 
lescribed. 

The  physical  concomitants  of  hunger  are  a  collapsed  con- 
dition of  the  stomach,  and  a  deficiency  of  nutritive  material  in 
be  system.     The  sensitive  nerves  distributed  to  the  mucous 
Lirfuce  of  the  stomach  are  first  atleeted,  then  the  nerves  of 
be  lower  intestines,  and  finally  an  intluence  of  the  general 
vstem  adds  to  the  piiin  and  the  feehng  of  depression.     It 
considered  probable  that  the  state  of  the  muscular  fibres  of 
be  stomach  makes  a  part  of  the  case, — (W^'ebeil)     These  are 
first  loose  and  uncontracted,  but  at  a  later  stage  their 
^  ristic  (peristaltic)  movements  are  commenced  upon 
ty  tube.     The  cutting  of  thi^  nervus  vagus  (supplying 
tie  nmcous  surface)  does  not  entirely  abolish  the  feeling  of 
iunger.     The  feeling  itself  is  of  the  uneasy  or  painful  class, 
a  degree  of  nmssiveness  and  engrossment  corresponding 
stomiickic  feelings  in  generjiL 

Tin*  appetite  for  eating  commences  with  a  pleasant  feeling, 

tnd  Ci-'usists  of  certain  indefinite  sensations  in  the  region  of 

tbe  stomach,  accompanied  by  stimulation  of  the  muscles  of 

chttwiog,  and  by  the  secretion  of  saliva.     This  passes  next 
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into  an  uneasy  feeling;  then  came  on  oppressive  gnawing 
pains,  whiuh  are  referred  to  the  region  of  the  stomach  ;  these 
are  followed  by  sensations  of  a  still  stronger  kind  derived 
from  a  more  general  action,  under  which  the  local  feelings 
are  submerged.  This  last  is  the  state  of  inanition,  or  starv^ 
tion. 

Animals  are  driven  in  search  of  fond  after  the  nervOT 
vagus  is  cut;  which  would  seem  to  imply  that  the  sense 
Btarvation  in  the  body  generally  is  a  part  of  the  motive  power 
of  hunger.  On  the  other  hand  it  is  contended,  that  when  the 
digestion  is  diseased,  the  appetite  for  food  is  entirely  wanting, 
however  much  the  frame  be  suffering  from  want.  The  influ- 
ence of  the  nerves  and  the  nervecentres  is  shown  in  the  fact, 
that  a  desire  of  eating  may  exist  %vhen  the  stotuarh  is  full. 
In  ordinary  circumstances,  the  state  of  fullness  of  the  stomach 
is  followed  by  the  sensation  of  Satiety. 

21.  The  feeling  of  Naitsea  and  Disf^ust  is  an  effect  indi- 
cating some  great  disturbance  in  the  usual  coiii'se  of  digestive 
operations.  This  state  is  associated  with  the  act  of  vomiting, 
Hn  act  that  may  take  place,  '  1*  from  the  intmduction  of  certain 
•ubstances  into  the  stcjuiacli,  some  of  which,  as  bile,  mustard, 
common  salt,  not  becoming  absorbed*  must  act  simply  by  the 
impression  they  make  on  the  mucous  membrane  ;  2.  By  the 
introduction  of  emetics,  as  Tartar  emeticj  into  the  blood,  or 
hy  the  presence  of  certain  morbid  poisons  in  the  fluid ;  3, 
J^y  mental  emotion,  as  that  excited  by  the  sight  of  a  disgust- 
ing object ;  4.  By  irritation  at  the  base  of  tlie  brain/ — Todd 
and  Bowman,  IF.,  p.  214  To  these  must  be  added  sea-sickness. 
InflammuLion  of  the  brain  in  cbihlren  usually  shows  itself 
first  in  violent  vomiting.  The  act  of  vomiting  is  the  result 
of  a  reflex  stimulus,  diixicted  towards  the  muscles  that  com- 
press the  aljdomen  in  the  act  of  expiration  of  the  breath. 
These  muscles  violently  contmctincf,  while  the  exit  of  the  air 
from  the  lungs  is  shut  up,  squeeze  the  contents  of  the  stonmch 
upwards  towards  the  mouth.  The  sensation  of  vomiting  is 
in  most  cases  horrible  in  the  extreme.  It  proves  by  a  strong 
instance  the  power  of  stomachic  inlluences  un  the  nervous 
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syBtera.  Tlie  sensation  is  one  sid  fftneris —no  oilier  feeling 
cun  at  all  compare  with  it.  There  are  many  forms  of  unen- 
(liimble  patti,  but  this  ba-s  a  viriilonce  of  its  own,  great  both 
iti  quantity  and  in  intensity.  On  the  maxim  tlmt  the  abuses 
of  the  best  things  are  the  worst,  the  wretchedness  of  stomachic 
perversion  would  be  a  testimony  of  the  aptitude  for  pleasure 
belonging  to  this  part  of  the  system. 

The  sensations  of  nausea  are  also  accompanied  by  irregular 
movements  of  the  muscles  of  the  pharynx*  These  are  the 
seat  of  tlie  characteristic  feeling  of  nausea.  In  the  stomach 
also,  the  sensation  loay  be  connected  with  irregular,  or  anti- 
peristaltic movements  in  the  muscular  fibres. 

The  feelings  of  nausea  and  disgust,  and  the  objects  causing 
them,  are  expressed  in  our  language  by  a  variety  of  strong 
terms.  The  'disagreeable'  is  originally  what  revolts  the 
stomach,  extended  in  its  application  to  other  forms  of  the 
nnpleasing.  'Disgust'  is  the  extreme  opposite  of  relisli. 
The  fact  that  these  words  are  among  the  strongest  that 
the  language  affords  to  express  dislike  or  aversiuu,  proves 
how  deep  and  intense  is  the  feeling  that  they  primarily 
refer  to. 

Besides  the  objects  that  produce  disgust  by  actual  contact 
with  the  alimentary  canal,  there  are  substances  whose  appear- 
ance to  the  eye  is  disgusting.  Certain  gases  also  affect  the 
smell  in  the  same  way.  Disgusting  sights  are  mostly  the 
result  of  association  ;  but  some  nauseous  smells  act  from  the 
y^ry  beginning.  The  arrangements  of  human  life,  particu- 
larly address  themselves  to  our  protection  against  disgusts ; 
and  singularly  enough,  the  chief  things  to  be  avoided  ai-e  the 
products  of  living  bodies  themselves.  This  is  the  foremost 
aim  of  the  operations  of  cleansing  and  the  removal  of  refuse. 
Tlie  influences  that  stimulate  a  healthy  digestion  and  I'elisli  are 
dttitriLsUtd  with  their  opposites  by  the  term  *  fresh/  which  we 
apoke  of  already  as  a  quality  of  respiration,  but  which  has 
alaU  more  emphasis  as  opposed  to  the  causes  of  disgust.  Tht^ 
power  of  resisting  nauseating  influences  is  un  indication  of 
great  stomachic  vigour  in  the  right  direction. 
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There  are  many  things  entering  into  the  ugly,  or  opposed 
to  the  beautiful ;  but  nothing  contrasts  with  beauty  so  entirely, 
or  annihilates  it  so  effectually,  as  a  disgust. 

22.  The  foregoing  cases  are  intended  to  include  the  most 
prominent  of  our  habitual  and  ordinary  experiences  in  rela- 
tion to  the  alimentary  processes.  With  regard  to  the  feelings 
arising  from  disease  in  the  various  organs  of  digestion,  these 
are  so  many  forms  and  varieties  of  pain.  If  we  were  to  go 
systematically  through  the  entire  series  of  organs  enumerated 
above,  we  should  have  to  commence  with  mastication,  and 
describe  the  pains  and  agonies  which  the  teeth  render  familiar 
to  us.  Distemper  of  the  salivary  glands  yields  a  sensibility, 
not  of  the  acute  kind,  but  annoying,  and  difficult  to  bear,  like 
disordered  secretions  in  general.  The  pains  and  disorders  of 
the  early  stages  of  digestion,  that  is,  in  the  stomach,  where 
the  sensitiveness  is  greatest,  are  very  numerous,  and  are 
sometimes  acute,  but  oftener  not  so.  In  proportion  to  the 
genial  influence  of  a  healthy  digestion  upon  the  general  mass 
of  sensibility,  is  the  malign  infiueuce  of  an  unhealthy  diges- 
tive action.  It  is  in  extreme  cases  altogether  overpowering, 
and  renders  futile  almost  every  attempt  to  establish  a  pleasur- 
able tone  by  other  causes.  The  nervous  connexion  between 
the  brain  and  the  stomach  is  intimate  and  powerful;  an»l 
shows  itself  in  many  ways.  Not  only  is  there  a  keen  sensi- 
bility to  stomachic  states,  but  also  a  strong  returning  influence 
from  the  brain  upon  the  digestive  secretions  in  the  way  of 
supplementing  their  force,  or  aiding  them  by  a  stimulus  from 
without.*  This  partial  dependence  of  stomachic  vigour  upon 
a  derived  power  from  the  cerebral  mass,  is  well  attested  by 
the  tendency  of  an  overworked  brain  to  briug  on  disordered 
digestion.  On  the  whole,  however,  we  must  make  allowance 
for  differences  of  temperament.  The  stomachic  sensibility 
will  be  found  very  unequal  in  difluront  individuals,  just  as 
we  find  inequalities  in  the  feeling  of  music,  or  any  other 

♦  WajjTier  Btitos  (Ehinentn  nf  PhysiohjUj  ^  302^,  tliut  'Increased  move- 
monts  of  the  inte<*tin«'3  have  been  observed  when  tho  corpora  quadrigemina 
have  been  irritated.' 
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sense*  Some  persons  conDt  the  feeliiags  of  digestion  a  very 
small  itera  among  the  soui-ces  of  pk^isurable  excitement ;  but 
I  am  led  to  suppose,  from  the  pre%'ailing  attention  to  the 
choice  and  preparation  of  food,  that,  for  the  great  majority  of 
people,  I  have  not  overstated  their  importance. 

On  acut^  stomachic  pains,  it  is  not  iieeeesary  to  spend 
much  discussion.  They  have  their  character  chipfly  from 
the  great  sensibility  of  the  alimentary  surface,  %vhich  ol'teu 
makes  a  slight  cause  of  irritation  peculiarly  keen  and  iu- 
tolerable.  On  tlie  subject  of  pains  and  distempers  not  acute, 
but  connected  with  want  of  tone  and  vigour  in  the  digestive 
system,  or  with  deranged  mucous  surface,  the  pathologist  and 
physician  have  much  to  describe^  Tlie  stomach  combines 
the  nourishing  aud  the  purif^dng  functions ;  and  hence 
tiperates  doubly  upon  the  healthy  couditiou  of  the  blood,  the 
general  basis  of  bodily  and  mental  vigour.  A  well-known 
form  of  depression  accompanies  deficiency  in  the  excreting 
jfower  of  the  alimentary  canal;  so  much  so.  that  a  forced 
relief  of  the  loaded  organs  produces  a  general  exhilaratiou  ; 
the  consequence  of  withdrawing  impurity  from  the  Wood. 
But  what  chiefly  interests  us  is  to  mark,  as  a  specific  mental 
experience  arising  out  of  many  fun i is  of  alimeutory  demnge- 
luent,  the  depression  and  ennui  spread  over  the  consciousness, 
lit  the  times  when  any  of  these  organs  ar€  failing  to  perform 
their  part  This  effect  is  one  that,  if  not  intense  or  acute,  is 
powerful  in  its  amount,  and  extremely  difficult  to  cotnbat, 
either  by  other  stimulants,  or  by  the  action  of  the  mind 
recalling  or  imagining  situations  of  a  less  gloomy  cast  It. 
rither  resembles  or  else  produces  that  physical  depression  of 
the  nervous  substance  already  considered  ;  the  likeness  holds 
remarkaldy  in  the  leading  features,  as  in  the  distaste  for 
existence  while  the  state  lasts,  and  in  the  extreme  facility  of 
fvifgelting  it  when  it  is  gone.  In  the  rational  point  of  view, 
hardly  any  sacrifice  is  too  much  to  prt'vcnt  the  frei|uent 
recurrence  of  this  state,  but  so  little  hoki  does  it  take  as  a 
permanent  impression,  tliat  the  reason  has  very  little  power 
ill  the  matter.    Any  feeling  of  general  depression  is  easily 
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forgotten  when  the  animal  spirits  are  restored  ;  the  evil  then 
seems  to  have  neither  a  local  habitation  nor  a  name. 

We  have  now  described  the  principal  states  of  feeling 
that  enter  into  the  general  conditions  called  physical  Comfort 
and  Discomfort.  The  most  powerful  constituent  elements  of 
these  two  opposite  modes  of  existence,  are  the  feelings  of  the 
muscular  system  as  regards  exercise,  and  the  various  classes 
of  organic  sensations  above  enumerated. 

Feelings  of  Electrical  States, 

23.  We  shall  touch  upon  only  one  other  class  of  feelings 
before  passing  from  this  subject, — the  feelings  of  Electric  and 
Magnetic  agencies.  It  is  very  difficult  to  say  anything 
precise  on  this  class  of  sensations,  but  their  interest  is  such 
that  we  ought  not  to  pass  them  unnoticed. 

The  electric  shock  from  a  Leyden  jar  is  pcrliaps  the 
simplest  of  all  the  electric  effects  ;  yet  we  are  not  able  to 
describe  the  change  that  it  produces  on  the  tissues  affected 
by  it.  When  very  severe  it  destroys  life.  The  stroke  of 
lightning  is  proved  to  be  of  the  same  nature.  The  peculiar 
feeling  of  this  kind  of  electricity  has  its  main  character  from 
the  suddenness  of  the  action  ;  the  painful  effect  is  described 
as  a  shock  or  a  blow.  When  pretty  smart,  it  leaves  an 
unpleasant  impression  behind,  such  as  to  render  us  averse  to 
a  repetition  of  the  experiment  There  can  be  no  doubt  of 
the  disorganizing  tendency  of  the  influence  when  at  all 
severe  ;  and  the  impression  is  one  that  remains  with  us  as  a 
thing  of  dread,  like  a  scald  or  the  blow  of  a  weapon.  Th<i 
Voltaic  shock  is  very  different,  in  consequence  of  the  altereil 
character  of  the  discharge ;  an  incessant  current  is  sub- 
stituted for  an  instantaneous  shock.  Still  the  painful  char- 
acter remains.  The  fii*st  contact  causes  a  slight  blow  like 
the  other ;  then  succeeds  a  feeling  of  heat,  and  a  creeping 
sensation  of  the  flesh  as  if  it  were  unnaturally  wrenched  or 
torn,  which  after  a  time  becomes  intolerable.  The  peculiar 
distorting  sensation  is  carried  to  the  utmost  in  Faraday's 
Magneto- Electric  Macliine,  where  the  current,  instead  of  ecu- 
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tinuing  of  one  character,  is  changed  from  negative  to  positive, 
and  from  positive  to  negative,  a  great  many  times  every 
second.  The  sense  of  contortion  from  this  niachine  may  be 
described  as  agonizing.  Feebler  discharges  of  this  kind  are 
employed  as  an  electric  stimulus  in  certain  diseases.  There 
seems  to  be  a  power  in  electricity  to  revive  the  action  of 
toipid  nerves  ;  and  after  experience  both  of  common  and  of 
voltaic  electricity  for  the  porpose,  Faraday's  invention  has 
been  adopted  in  preference  to  either, 

24.  The  electricity  of  the  Atmosphere  is  believed  to  be 
the  cause  of  quite  other  sensations  than  the  shock  of  the 
thunderbolt  In  some  states,  this  influence  is  supposed  to 
Iiindle  a  genial  glow  in  the  human  frame,  while  in  other 
states,  the  effect  is  painful  and  depressing.  Many  persons 
complain  of  a  disturbed  irritated  condition  of  body  on  the 
eve  of  a  thunder-storm.  The  highly  electrified  state  of  the 
atmosphere  in  dry  cold  is  generally  considered  as  bracing ; 
while  part  of  the  depression  of  moist  sultry  weather  is 
attributed  to  the  absence  of  electricity.*  Much,  however, 
remaios  to  be  proved  in  regard  to  these  popidar  beliefs. 
The  time  of  greatest  influence  on  the  human  sensibility  from 
this  class  of  influences  is  the  eve  of  an  eartliquiike  or  vol- 
canic emption ;  in  which  case  it  is  kuow^  that  the  earth's 
magnetism  sutlers  violent  disturbances.  On  these  occasions, 
feelings  of  depression  amounting  to  nausea  and  sickness 
overtake  botli  men  and  animals,  as  if  some  great  stimulus  of 
a  sapportmg  kind  were  suddenly  witbdrawa 

25.  The  influence  of  magnetism  has  been  npplied  to 
produce  new  and  artificial  sensations  in  such  experiments 
as  those  of  Baron  Ueichenbach ;  but  as  the  same  sensations 
have  been  caused  by  crystals,  heat,  light,  cliemical  activity, 
and  the  living  hand,  they  can  hardly  be  assigned  specifically 
to  the  magnetic  actiom    Eeichenbach  records  two  different 


t  *m  in  formed,  u  the  result  of  tlie  obserrationi  at  Kow  Observmtorjr 
[  ftt  the  m«t*ncd  of  the  Rntish  Association,  for  observing  atmoaphorio 

daditel  •t*U«)i  that  tha  eloctiicity  of  the  air  is  uaimlly  in  proportioii  to  tbo 
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classes  of  feelings  arising  in  his  patients,  according  to  the 
polar  direction  of  the  agent ;  the  one  cool,  refreshing,  delight- 
ful ;  the  other  in  all  respects  the  opposite.* 

SENSE  OF  TASTE. 

This  is  a  peculiar  sense  attached  to  the  entrance  of  the 
alimentary  canal,  as  an  additional  help  in  discriminating 
what  is  proper  to  be  taken  as  food,  and  an  additional  source 
of  enjoyment  in  connexion  with  the  act  of  eating. 

1.  The  substances  used  as  food  are  more  completely  dis- 
tinguished by  the  taste  than  by  the  digestion.  The  tastes  of 
bodies  are  almost  as  widely  different  as  is  their  chemical 
composition ;  but  in  order  to  have  taste,  a  substance  must 
be  either  liquid  or  soluble  in  the  mouth. 

The  bodies  acting  on  the  sense  of  Taste  are  innumerable. 
They  are  found  in  the  mineral,  vegetable,  and  animal  king- 
doms, and  many  of  them  may  be  discriminated  by  means  of 
this  property. 

Of  mineral  bodies,  water  and  the  elements  of  atmospheric 
air  are  remarkable  for  having  no  taste.  But  most  other 
liquids  and  gases,  and  a  very  great  proportion  of  solid  sub- 
stances, if  capable  of  being  dissolved  by  the  saliva,  have  a 
distinct  action  on  the  palate.  All  acids,  all  alkalies,  and 
nearly  all  soluble  salts  are  sapid. 

It  is  remarked  that,  in  salts,  the  taste  is  determined  more 
by  the  base  than  by  the  acid.  Thus  salts  of  iron  have  in 
general  the  inky  taste ;  salts  of  magnesia  partake  more  or 
less  of  the  well  known  character  of  Epsom  salts.  There  is 
also  something  of  a  common  character  in  the  salts  of  silver, 
of  soda,  of  potash,  of  ammonia. 

•  I  may  remark,  however,  that  although  Reichenbach's  experiments 
have  been  performed  with  an  amount  of  care  unknown  before  in  this  class  of 
subjects,  and  rivalling  the  most  approved  scientific  researches,  yet  it  is  still 
a  doubt  with  many  whether  these  effects  bo  not  due  to  imagination.  Mr. 
Braid's  admirable  observations  on  the  influence  of  ideas  in  producing  bodily 
states,  show  to  what  great  lengths  the  power  of  imagination  may  go  in 
a  peculiar  class  of  temperamenU.— (See  his  criticism  on  Reichenbach,  and 
his  writings  goneraUy.) 
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It  is  a  curious  fact,  that  the  chemical  combiimtion  M-  0^, 
OFT  two  atoms  of  a  metal  with  three  of  oxyj^tan  (tanned  sesqiii- 
oxides)  causes  sweetness.  Alumina  is  an  illustration  j  for 
alum  is  known  to  be  sweet  as  well  as  astrin<^i*iit  The  oxide 
of  chromium  is  still  sweeter.  Glucina  is  the  sweetest  of  all, 
and  has  its  name  from  this  quality* 

The  salt  of  silver,  termed  hypo-sulphite,  and  its  com- 
binations with  hypo-sulphites  of  the  alkaiiesj  are  the  sweetest 
bodies  known. 

The  salts  of  lime  are  bitter. 

The  orj^nic  dkaiies  are  all  intensely  bitter;  quinine, 
TDorphine,  strychnine,  are  instances.  The  taste  of  stryclmine 
is  apparent  when  diluted  with  w^ater,  to  the  degree  of  one  in 
a  million. 

There  is  a  certain  class  of  vegetable  compounds,  neutral 
bodies,  which  are  at  present  characterized  as  the  bitter  and 
extractive  priuciples  of  phmts.  I  quote  a  few  examples  from 
the  list  given  in  Gregory's  Organic  Oke^nistj^,  p.  457. 

Geniianinc,  from  Genfiana  lutea,  forms  yellow  needles, 
very  bitter.  Ahnnthine,  fram  Artemisia  ahdntheitm,  or 
wormwood,  is  a  semi-crystalline  mass,  very  bitter,  soluble  in 
alcohol  Tanacetine,  from  (amtalum  vuhjare,  is  very  similar 
to  it  Syringim  is  the  bitter  principle  of  the  lilac,  sijringa 
[vulgaris,  Colom/nihtm,  the  active  principle  of  colocynth,  is 
amorphous,  intensely  bitter  and  purgative. 

Quassim  is  a  yellow,  crystalline,  and  very  bitter  sub- 
stance,  from   the   wood   of   quassia    amar<L       LxtpiUiiie   is 
•  the   bitter  principle  of  hops.      Limininf.^  or  Limine,   is   a 
[^^kter  crystiUline   matter,   found   in   the    seeds   of   oranges, 
ons,  &c. 

With  regard  to  vegetable  and  animal  substances  in 
general*  Gmelin  remarks  :^ — *Some  organic  coTupouuds,  as 
[giim»  starch,  ^vooily  fibre,  white  of  egg,  &c-,  have  no  taste; 
[Others  have  a  sour  taste  (most  acids) ;  or  a  rough  taste 
f (tannin);  or  sweet  (sugar,  glycerine,  glycocol) ;  or  bitter 
[(bitter  principles,  narcutic  substances,  and  many  acrid  sub- 
Utujices^  also  Uiany  resins) ;  or  acrid  (acrid  oils  and  camphoi's, 
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acrid  resins,  acrid  alkaloids) ;  or  fiery  (alcoholic  liquids, 
volatile  oils,  camphors).'    (Chemistry,  VoL  VIL,  p.  66.) 

Not  only  are  the  diflferent  classes  of  vegetable  and  animal 
products  distinguished  by  their  taste,  as  apples  from  apricots, 
wine  from  cider,  flesh  from  fat,  but  in  every  such  class  there 
are  many  distinguishable  varieties.  The  class  of  wines, 
based  on  the  common  ingredient,  alcohol,  spreads  out  into 
innumerable  kinds  from  the  presence  of  sapid  substances  in 
quantity  so  small  as  to  elude  the  search  of  the  chemist  It 
is  shown  by  this  and  by  many  other  facts,  that  an  extremely 
minute  portion  of  a  sapid  substance  may  make  itself  acutely 
felt  to  the  taste.  The  bitter  element  of  soot,  for  example, 
can  be  distinguished  in  cookery  to  a  very  high  degree  of 
dilution. 

Acids  and  bitters  arc  said  to  be  the  most  readily  detected  of 
all  sapid  substances  ;  then  saline,  and  lastly,  saccharine.  It  has 
been  found  that  one  part  of  sulpharic  acid  in  10,000  of  water, 
and  one  of  sulphate  of  quinine  in  33,000  of  water,  can  be 
detected,  when  carefully  compared  with  pure  water.  Sugar 
cannot  be  tasted  when  there  is  less  than  one  in  80  or  90  of 
water ;  and  of  common  salt,  one  part  is  necessary  to  200  of 
water  (MarshalFs  Physiology,  I.,  481). 

2.  The  organ  of  Taste  is  the  tongue,  and  the  seat  of  sen- 
sibility is  the  mucous  membrane  covering  its  surface. 

*'  The  upper  surface  of  the  tongue  is  covered  all  over  with 
numerous  projections,  or  eminences,  named  papillce.  They 
are  found  also  upon  the  tip  and  free  borders,  whore  however 
they  gradually  become  smaller,  and  disappear  towards  its 
under  surface.*  These  papillae  are  distinguished  into  three 
orders,  varying  both  in  size  and  in  form. 

'The  large  papilla*,  eight  to  fifteen  in  number,  are  found 
on  the  back  part  of  the  tongue,  arranged  in  two  rows,  which 
run  obliquely  backwards  and  inwards,  and  meet  towards  the 
foramen  caicum,  like  the  arms  of  the  letter  V.'  *  The  middlC' 
sized  papillae,  more  numerous  than  the  last,  are  little  rounded 
eminences  scattered  over  the  middle  and  fore  part  of  the 
dorsum  of  the  tongue ;  but  they  are  found  in  greater  numbers 
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and  closer  together,  near  and  upon  the  apex.*  '  The  smallest 
papilliB  are  the  most  numerous  of  all  They  ai*tj  ruinute, 
conical,  tapering,  or  cylindrical  processes,  which  are  densely 
packed  over  the  greater  part  of  the  dorsum  of  the  toixgne, 
towards  the  base  of  which  they  gradually  disappear  They 
are  arranged  in  lines,  wliich  correspond  at  first  with  the 
oblique  direction  of  the  two  ridges  of  the  large  papillae,  but 
gradnally  become  transverse  towaixls  the  tip  of  the  tongue/ 

*  Tliese  difftirent  kinds  of  papilke  are  highly  vascuhtr  and 
sensitive  prolongations  of  the  niucous  membrane  of  the 
tongue.  When  injected,  they  seem  to  consist  almost  entirely 
of  capillary  vessels  ;  the  large  papillii3,  containing  many  vas- 
crdar  luopa,  whilst  tiie  smallest  papilhe  are  penetrated  by 
only  a  single  loop.  Kerves  proceed  in  abundance  to  those 
part^  of  the  tongue  which  are  covered  with  papilltB,  into 
which  the  nerve-tubes  penetrate/  *  The  papiUiC  a^e  un- 
duubteiUy  the  parts  chiefly  concerned  in  the  special  sense  of 
Uistt* ;  but  they  also  possess,  in  a  very  acute  degree,  common 
tactile  sensibility/ — QuAlN. 

Tlie  nerves  supplied  to  the  tongue  are  the  glo3so-phar}'n- 
geal  on  the  back  part,  and  twigs  of  the  fifth  pair  on  th(i  fore 
purt  The  former  must  be  considered  as  in  all  prububility 
the  nerve  of  taste  proper.  The  fifth  pair,  being  a  nerve  of 
touchy  can  confer  that  high  tactde  sensibility  distinguishing 
the  tip  of  the  tongue  ;  but  there  are  no  facts  decisively  show- 
ing any  portion  of  this  nerve  to  bo  the  medium  of  pure  taste. 
It  is  true  that  some  so-called  tastes,  as  the  sour  or  acid,  can 
be  discerned  by  Uie  tip,  but  these  are  properly  of  the  nature 
of  pungent  or  fiery  stimulation,  capjible  of  acting  on  nerves 
of  touch*  A  bitter  taste,  which  appeals  to  the  strict  gustatory 
aBOsihility,  is  felt  princijially  in  the  back  part  of  the  touguc. 
Fiery,  cooling,  and  astringent  tastes  may  arise  through  the 
Hpd  and  the  gums,  showing  that  they  are  merely  etleeU  on 
our  common  or  tactile  sensibility.  Mustard  acts  on  any 
tactile  surface  with  variations  of  degree  merely.  It  has  not 
been  possible  to  excite  a  pure  gustatory  sensation  by  UTitating 
the  fifth  pair  of  nerves. 
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3.  With  regard  to  the  precise  localities  of  the  tongne 
where  the  sensibility  resides,  there  has  been  some  difference 
of  opinion.  '  We  conclude  generally,'  say  Messrs.  Todd  and 
Bowman,  '  with  regard  to  the  tongue,  that  the  whole  dorsal, 
or  upper,  surface  possesses  taste,  but  especially  the  circum- 
ferential parts — viz.,  the  base,  sides,  and  apex.  These  latter 
regions  are  most  favourably  situated  for  testing  the  sapid 
qualities  of  the  food  ;  while  they  are  much  less  exposed  than 
the  central  part  to  the  pressure  and  friction  occasioned  by 
the  muscles  of  the  tongue  during  mastication.  The  central 
region,  as  a  whole,  is  more  strongly  protected  by  its  dense 
epithelium,  and  is  rougher,  to  aid  in  the  comminution  and 
dispersion  of  the  food.'  But  in  addition  to  the  tongue,  '  the 
soft  palate  and  its  arches,  with  the  surface  of  the  tonsils, 
appear  to  be  endowed  with  taste  in  various  degrees  in  different 
iudividuals.' — L,  443. 

The  increasing  sensibility  of  the  tongue,  from  tip  to  back, 
serves  as  an  inducement  to  move  the  food  gradually  onward  in 
the  direction  of  the  pharynx,  in  order  to  be  finally  swallowed. 
The  same  sensibility,  acting  according  to  the  general  law  of 
feeling-guided  action,  or  volition,  keeps  up  the  mastication, 
M'hereby  the  siipid  action  of  the  food  is  increased  by  solution 
and  comminution  of  parts.  Thus  it  is  that  mastication  is 
purely  a  voluntary  act,  while  deglutition  or  swallowing  is 
purely  reflex  and  involuntary. 

Among  the  conditions  of  taste,  in  addition  to  solubility, 
it  is  noticed  that  'taste,  like  touch,  is  much  influenced  by  the 
extent  of  surface  acted  on;  and  is  also  heightened  by  the 
motion  and  moderate  pressure  of  the  substance  on  the  gusta- 
tory membrane.'  In  order  to  taste,  also,  the  tongue  must  not 
be  in  a  dry  or  a  parched  condition.  '  The  impression  of  cold 
air  deadens  the  sense  of  taste.'* 


•  Another  condition  of  taste,  brought  to  light  by  tho  researches  of 
Graham  on  *  Dialysis,'  is  that  the  substance  should  belong  to  tho  *  crystalloid* 
class  of  bodies,  and  not  to  the  *  colloid '  class.  The  colloids  are  represented 
by  starch,  tho  gums,  caramel,  tannin,  albumen,  gelatine,  vegetable  and 
animal  extractive  matters.     Now,  it  is  a  law  that  these  coUuids  do  not  pcne- 
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4.  The  precise  mode  of  action  whereby  the  nerves  of  tho 
tongue  are  stimulated  has  not  as  yet  been  explaineii  Taste 
may  be  produced  by  mechanical  imtation  of  the  surface,  as 
by  a  smart  tap  with  the  tiiigers  on  the  tip  of  the  ton^me,  and 
by  galvanism-  A  stiuam  of  cold  air  directed  upon  tlie  tongue 
gives  a  cool  saline  taste,  like  saltpetre.  If  we  look  at  the  sub- 
Btances  that  cause  taste  proper,  it  appears  probable,  that  their 
chemical  constitution  is  the  determining  circumstance,  whence 
it  would  seem  that  the  action  is  a  chemical  one.  A  certain 
secretion  from  the  blood  vessels  that  line  the  papillae  of  the 
tongue  combines  with  the  dissolved  food,  and  the  act  of 
combination  constitutes  the  stimulus  of  the  nefve  fibres. 
We  know  tlmt  a  chemical  action  on  any  surface  or  tissue  will 
suffice  to  stimulate  a  nerve  and  produce  sensation  ;  and  it  is  , 
difficult  to  assign  any  other  mode  of  stimulus  either  in  tast^ 
or  in  smeiL 

5.  Having  thus  considei*ed  the  external  objects  of  the 
Bense,  and  the  structure  of  tlie  organ,  it  remains  for  us  to 
describe  the  mental  phenomena,  that  is,  the  Sensations  them- 
B^hm,  From  wliat  lias  hacn  already  said,  the  reader  will 
gather,  if  he  has  not  otherwise  remarked  it,  that  the  tongue 
is  the  seat  of  a  twofold  sensibility,  taste  and  touch.  I 
go  still  further,  and  ascribe  to  it  a  threefold  sensibility, 
vir.^touch,  taste  properly  and  strictly  so  called,  and  relhh, 
or  a  participation  in  the  alimentary  sensations ;  the  reasons 
arc  the  following.  First,  there  is  an  obvious  continuity 
of  stiuclure  in  the  tongue  and  alimentary  canal,  a  common 
clmiucter  of  surface  as  regards  mucous  membrane,  glands. 


limla  «o4  tnotbcT,  except  with  slownesH  and  difficoUy ;  whereas  n  crystnllotd 
hodf  Bleo  tugiir  or  suit  p<;netr:vtcft  a  coUoid  very  readily.  Animal  roembranot 
belong  lo  ih«  coUoid  ciii8»,  and  accordingly  while  thf^y  arc  fre<  ly  ficrmoated 
hf  oyiUdloid  Bubfituocoeii  Ihoy  resist  tho  paB«rago  of  stiircb,  gum,  ftlbumen, 
gvUUof,  kc.  This  wotild  bo  b  anffici'^nt  reason  for  the  absuncu  of  ta^te  in 
Umm  bodies*  Qmham  remarks  :— '  While  sohiblo  cr}  ettilloidrt  are  always 
Idgiily  aapid,  folublo  colloids  ore  singularly  insi'iud.  It  mny  be  qucstiont'd 
wlivthft  a  olloidf  when  tasted,  ever  reaches  the  sentient  extremities  of  tho 
I  of  the  palcite,  as  tho  latter  are  probably  protected  by  a  colloidal  mt^in- 
I  iip|»tnii«able  io  aoluble  substances  of  the  Kamu  physical  constitiitioQ.* 
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and  papillae,  which  would  imply  some  corninunity  of  action 
and  feeling,  in  the  midst  of  diversity.  '  We  may  here  allude 
to  a  certain  gradation  that  is  apparent  from  the  papillae  of 
touch,  through  those  of-  taste,  to  the  ahsorbing  villi  of  the 
small  intestines.  Touch  shades  into  taste,  and  at  a  lower 
point  sensibility  is  lost' — (Todd  and  Bowman,  I.,  441.) 
Secondly,  the  tongue,  besides  its  power  of  discriminating 
niceties  of  taste  that  have  very  little  reference  to  digestibility, 
can  inform  us  at  once  whether  a  substance  will  agree  or  dis- 
agree with  the  stomach,  and  this  it  can  do  only  by  being,  as  it 
were,  a  part  of  the  stomach,  affected  like  it  by  wholesome  or 
unwholesome  contacts.  Thirdly,  the  peculiarity  we  call  relish, 
is  not  the  same  as  a  mere  taste.  For  the  type  of  taste,  I  may 
take  such  substances  as  common  salt,  quinine,  soot,  Epsom 
salts  ;  for  relishes,  I  would  select  butter  and  animal  flesh  ; 
the  savoury  in  cookery  being  made  up  much  more  of  relishes 
than  of  tastes.  The  condition  of  the  stouiach  governs  the 
one,  but  not  the  other.  After  an  attack  of  sea-sickness,  a 
person  is  still  in  a  condition  to  discriminate  sour,  bitter, 
alkaline,  or  acrid,  when  the  choicest  food  excites  no  relish  in 
the  mouth.  Fresh,  disgusting,  nauseous,  are  terms  applying 
to  the  stomachic  sensibility  and  to  that  portion  of  the  tongue 
in  sympathy  with  the  stomach,  and  not  to  tastes  as  I  under- 
stand them.  With  this  explanation,  I  shall  now  proceed  to 
examine  in  detail  the  sensations  of  the  tongue. 

6.  Deferring  for  the  present  the  consideration  of  the  purely 
tactile  sensibility,  shared  by  the  tongue  in  common  with  the 
skin  and  the  inner  surface  of  the  mouth,  we  shall  have  to 
classify  and  describe  the  several  kinds  of  sensations  cominc^ 
under  both  Taste  and  Relish.  On  the  general  plan  of  taking 
the  least  intellectual  sensations  first,  we  should  commence  with 
the  relishes  and  disgust^;  of  taste,  which  constitute  its  relation 
with  the  alimentar}-  sensations  already  treated  of  But  these 
ftvlings  nee^l  not  be  again  gone  into  in  the  detail :  all  that 
apj^ar?  nt^^essiiry  is  to  quote  a  few  instances,  with  the  view 
of  illustrating  still  fiirther  the  distinctions  we  have  drawn, 
bttwetrn  the  alimentarv  sensations  of  the  stomach  and  those 
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of  the  iDOutb,  and  between  both  and  the  proper  sensations  uf 
tasta 

7.  The  classification  will  therefore  ooramence  (I.)  with 
Relishes,  Tliese  are  the  agreeablo  feelings  arising  from  the 
stimnlus  of  food  on  the  or^atia  of  mastication  and  deghitition  ; 
they  are  intense  in  degi'ee.  The  substanceg  that  prodviee  them 
in  greatest  amount  are  reckoned  savoury  by  pre-eniinence. 
Anirnal  food  has  the  highest  power  of  exciting  a  vigorous 
lelish,  or  that  keen  sensation  so  powerful  as  a  stimulus  to 
mastication  and  the  taking  of  food,  rendering  the  individual 
voracious  for  the  time  being.  A  healthy  digestion  and  the 
fitate  of  hunger  are  the  necessary  conditions  of  a  strong  relish, 
whetlier  in  the  stomacli  or  in  the  mouth ;  from  which  fact,  as 
ali-eaiiy  said,  we  can  discern  the  diflerence  there  is  between  a 
mere  taste  and  a  relish.  Butter  and  oils  and  fatty  substances 
are  relishes,  used  fur  tliat  purpose  along  with  tlie  more  in- 
sipid kinds  of  food,  such  as  bread.  Sugar  is  both  a  taste  and 
a  relish.  Being  one  of  the  necessaries  of  animal  life,  as  is 
proved  by  the  function  of  the  saliva  in  producing  it  from 
starchy  subat^inces,  there  is  a  direct  craving  for  it  throughout 
the  systjem;  and  everything  craved  for  in  this  way  is  likely 
to  produce  a  far  deeper  impression  than  a  mere  sensation  of 
taste. 

ITie  relish  in  the  mouth  is  much  more  intense  or  acute 
than  the  feeling  in  the  stomach,  although  this  last  may  be 
more  influential  upon  the  general  tone  of  the  system  by  its 
amount  Tliat  the  two  interests  are  not  altogether  identical 
is  shown  by  the  citcutustance  that  many  tongue-relishes  are 
hard  of  digestion.  Btit  I  am  not  aware  of  any  case  where 
irhut  passes  in  the  mouth  is  found  nauseous  to  the  digestion  ; 
I  Wb  far  the  two  senses  would  seem  to  be  in  accord. 

8.  Relishes  imply  their  opposite,  Dl^ijnsts.  Tliis  sensation 
16  inspired  by  certain  substances  as  part  of  their  nature  ;  at 
jmrticular  timea  it  may  arise  from  any  contact  whatever,  the 

Dtary  surface  being  in  a  state  of  distemper.     Oily  sub- 
B,  when  cohi  and  soHd,  are  relishes  ;  but,  when  hot  and 
liquid,  readily  disagree  with  the  palate.     liepletion  rendei-a 
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any  kind  of  food  distasteful,  and  some  kinds  absolutely 
nauseous.  In  every  point  of  view,  this  feeling  is  as  much 
dependent  on  the  condition  of  the  alimentary  canal  as  on  the 
material  tasted. 

The  different  degrees  of  relish  and  nausea  exhaust  all  that 
part  of  taste  in  sympathy  with  digestion  ;  what  follows,  next 
in  order,  belongs  (II.)  to  the  distinctive  sensibility  of  the 
tongue. 

9.  Sweet  tastes.  At  the  head  of  these,  we  must  class  the 
sugary  taste,  as  being  the  most  prevalent  of  all  forms  of 
sweetness.  The  sweetness  of  every  kind  of  fruit,  of  bread, 
of  milk,  of  alcoholic  liquors,  and  of  confectionery  in  general, 
is  known  to  arise  from  sugar.  Besides  the  relish,  it  act-s 
strongly  upon  the  sense  of  taste  proper ;  but  no  pleasure  of 
mere  taste  can  be  compared  in  amount  and  influence  to  an 
agreeable  alimentary  feeling.  We  can  lay  it  down  as  a  nile, 
that  the  pleasures  of  taste  proper  have  as  a  whole  a  less  in- 
fluential action  than  the  other  class,  and  this  must  serve  as  a 
defining  circumstance  for  every  individual  of  them.  The 
feelhig  of  a  sweet  taste  is  acute,  but  does  not  inspire  the 
energ}'-  of  volition  that  follows  up  a  savoury  morsol.  When 
digestion  is  satisfied,  there  remains  the  enjoyment  of  sweets, 
and  when  the  taste  for  these  becomes  cloyed  by  repetition,  it 
is  by  an  independent  eflect  on  the  gustatory  nerves. 

But  the  great  distinction  of  this  feeling,  and  of  all  other 
feelings  of  taste  proper,  relates  to  the  intellect,  or  to  the 
power  of  discrimination  belonging  to  this  organ,  whereby  an 
indefinite  number  of  substances  can  produce  impressions 
recognized  by  us  as  totally  difierent  in  character,  which  im- 
pressions of  difference  can  remain  or  be  recalled,  after  the 
original  is  gone,  to  compare  with  new  cases  that  may  arise, 
and  to  give  that  sense  of  agreement  or  disagreement  whereon 
all  our  knowledge  of  the  world  is  based.  In  the  case  of 
sweetness,  for  example,  not  only  can  we  be  affected  with  the 
})leasurable  feeling  or  emotion  belonging  to  it,  but  we  can  be 
distinctively  affected  by  a  great  many  substances  possessing 
the  quality  ;  we  can  identify  some,  and  feel  a  want  of  identity 
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oiberd ;  and  we  can  so  far  retain  the  impression  of  a  taste 
yestenlay  as  to  compare  it  with  a  taste  of  to-day.  This 
eatiire  distinguishes  the  ft^elings  of  the  mouth  from  organic 
elings  ;  it  distinguishes  in  scnne  degree  tastes  from  relishes, 
llthough  these  last  are  also  discriininated  to  a  considerable 
extent ;  and  it  is  the  point  of  superiority  which  sight,  hearing, 
ind  touch,  have  to  a  still  greater  degree  over  organic  sensa- 
tions. 

10,  Bitter  tastes.  These  are  exemplified  by  quinine, 
Bntian,  or  bitter  aloes.  This,  and  not  sourness,  is  the  proper 
sntrast  of  sweet.  As  sweetness  is  the  pleasure  proper  to 
80  bitterness  is  the  peculiar  or  distinctive  form  of  pain 
cted  through  this  sense.  Without  having  the  hulk  and 
influence  of  the  massive  forms  of  ptiin,  this  sensation  is  highly 
atense  in  its  own  limited  region,  expressing  itself  by  wryiiess 
id  contortion  of  the  features.  The  sweet  and  the  bitter 
epresent  the  two  characteristic  modes  of  acting  on  the  piire 
justatory  nerves.  They  are  distinct  from  relish  on  the  one 
kand,  which  involves  sympathies  with  the  stomach,  and  from 
tie  modes  of  tactile  sensibility  on  the  other.  The  class'is 
"that  remain  involve  (III.)  in  a  gi-eater  or  a  less  degree  the 
nerves  of  touch. 

IL  Saline  tastes.  Common  salt  may  be  taken  as  an 
imple  of  this  class.  Jliiieral  waters,  containing  salts  of 
mia,  magnesia,  and  lime,  have  a  saline  taste.  This  taste  is 
tndy  an  agix»mble  one,  in  many  cases  it  is  very  disagree- 
but  we  should  be  disposed  to  describe  the  feeling,  in 
aost  instances,  as  singular  and  characteristic  mther  than  as 
lither  pleasing  or  the  reverse.  Of  it,  as  of  all  that  follow,  the 
cter  is  best  expressed  by  saying,  that  it  can  be  discrimi- 
from  every  other. 
The.  repulsive  taste  of  Epsom  salts  would  be  termed  a 
[)rapound  of  the  saline  and  the  bitter. 

L2.  The  allaline  taste  is  usually  more  energetic  than  the 

He,  as  might  be  expected,  seeing  that  a  salt  is  a  neutralized 

IkaE     But  if  the  remark  above  made  be  correct,  namely, 

)  owe  their  taste  principally  to  their  base,  the  alkali 

to 
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ought  to  have  a  considerable  share  of  the  saline  in  tasta 
Most  mineral  alkalies,  and  some  earths  and  oxides  of  metals 
have  characteristic  tastes,  rarely  agreeable,  and  often  not 
markedly  disagreeable. 

13.  The  soicr  or  acid  taste  is  much  more  uniform  in  its 
nature  than  either  the  saline  or  the  alkaline  ;  which  we  may 
fairly  ascribe  to  the  influence  of  the  acid  quality  itself, 
irrespective  of  the  constituent  elements.  This  is  a  sharp, 
peneti-ating,  pungent  action,  having,  when  very  powerful,  the 
pain  more  of  a  bum,  than  of  a  repulsive  taste ;  in  diluted 
forms  it  is  an  agreeable  pungent  stimulus  to  the  moifth;  hence 
the  liking  for  vinegar  (the  sour  of  cookery  as  sugar  is  the 
sweet),  and  for  acid  fruits  and  vegetables.  A  galvanic  current 
in  the  mouth  causes  sourness. 

14.  The  astringent  is  a  distinct  form  of  the  sensation  of 
taste ;  as  an  example  we  may  refer  to  the  effect  of  alum  in 
the  mouth.  It  is  evident,  however,  that  in  tlie  acid  action, 
and  still  more  in  this  of  astringency,  we  depart  farther  and 
farther  from  the  proper  feeling  of  taste.  Astringent  sub- 
stances act  on  the  skin  and  on  the  mucous  membranes 
generally ;  and  the  influence  lies  in  a  kind  of  contraction  or 
forcible  shrinking  of  the  part,  to  which  we  are  sensitive 
whenever  it  occurs  as  a  touch.  The  '  rough  taste  of  tannin  * 
may  be  put  down  under  astringency. 

15.  The  fiery  taste  of  alcoholic  liquors,  mustard,  pepper, 
camphors,  and  volatile  oils,  given  in  Gmelin's  classification, 
seems  to  me  to  be  happily  designated.  I  am  inclined  to 
think  that  this  too  is  more  a  tactile  action  than  a  gustative, 
although  in  some  of  the  other  substances  entering  with 
alcohol  into  wines,  spirits,  and  malt  liquors,  there  is  a  genuine 
stimulus  of  the  taste.  The  acrid  taste  may  be  looked  on  as 
a  form  of  the  fiery,  or  astringent,  combined  with  some  in- 
gredient of  the  bitter.  On  the  other  hand,  the  effect  of 
])eppermint  resembles  a  cold  contact  on  the  skin.  The 
pungency  that  marks  all  this  class  of  sensations  is  a  re- 
markable state  of  feeling,  deserving  to  be  once  for  all  dis- 
cussed at  lengtL     This  discussion,  however,  I  prefer  to  take 
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op   under   the  seuse  of  smuU,  the  next  in  order  in   our 

[arrangement. 

16.  With  regard  to  tlie  Tntellectual  aspect  of  Tastes  in 
general,  Longet  observes  that  these  sensations  are  delieient 
as  regards  the  power  of  being  remembered  ;  and  he  gives  as 
a  prcK>f  the  fact  that,  when  we  dream  of  being  present  at  a 

[jTepast,  we  see  the  viands  but  do  not  taste  them,     The  fact 

lis  not  beyond  question,  and  besides,  it  is  an  extreme  coni- 

[parison;  it  contrasts  the  most  intellectual  of  all  the  senses, 
the  most  abiding  of  all  sensations,  with  those  that  are  least 
fla      It  is  80  far  tnie,  that  we  do  not  recover  sensations 

.of  taste  so  as  to  live  habitually  on  the  ideas  of  them,  but 
they  are  sh'ghtly  recoverable  even  as  ideas,  and  for  the 
purposes  of  identification  and  contrast,  they  nmy  be  recovered 
to  a  very  great  extent.  A  %vine  tasted  to-day  can  be  pro- 
nounced the  same  or  not  the  same  as  a  wine  tasted  a  week 

[iigo,  while  well  marked  tastes  may  be  remembered  for  years 

[in  this  way. 

The  intellectual  character  of  the  sense  is  also  illnstmted 
by  its  improvabtlity*     A  wine-taster,  a  cook,  or  a  chemist, 

lean  acquire  a  delicate  sensibility  to  ditferences  of  taste, 
implying  that  its  impressions  can  find  an  abiding  place  in 
the  memory. 

SENSE  OF  SMELL. 

Tills  sense  is  in  close  proximity  to  the  oigan  of  Taste, 
[with  which  smell  frequently  co-opemtes  j  but  we  may  con- 
'  fiider  it  as  placetl  at  the  entrance  of  the  lungs  to  test  the 
ity  of  the  air  we  breathe. 

L  The  tJdemai  objects  of  Smell,  the  material  substances 

rtiose  eontHct  produces  the  sensations,  are  very  numerous. 

hey  require  to  be  in  tlie  gaseous  state,  in  the  same  way  that 

Uhe  objects  of  taste   require   to   be   liquified.      Solids   and 

liquids,  therefore,  have  no  smell  except  by  being  evaporatt^d 

0t  volatilixed. 

The  gruiiter  number  of  gase^  and  vapours  are  odorous. 
Of  iticKlorous  gases,  the  principal  are  the  elements  of  the 
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atmosphere,  that  is  to  say,   nitrogen,  oxygen,  vaponr  of 
water  or  steam,  and  carbonic  acid*    In  the  long  list  of 
craseons  bodies  recognized  by  the  chemist,   we  find   very 
generally  some  action  on  the  nostrils, — carbonic  oxide,  sul- 
phurous acid,  chlorine,  iodine,  the  nitrous  gases,  ammonia, 
sulphuretted  and  phosphoretted  hydrogen,  &c.,  the  vapour  of 
muriatic,  nitric,  and  other  acids.      The  singular  substance 
ozoMy  produced  occasionally  in  the  atmosphere,  is  named 
from  its  smell,  which  is  the  smell  of  sulphur,  and  of  the 
odour  given  forth  by  electricity.     Some  of  the  metals  and 
solid  minerals  give  out  an  odour,  as,  for  example,  the  garlic 
smell  of  arsenic,  and  the  odour  of  a  piece  of  quartz  when 
broken.     The  eltluvia  of  the  vegetable  kingdom  are  countless ; 
besides  such  widely  spread  products  as  alcohol  and  the  ethers, 
a  vast  number  of  plants  have  characteristic  odours,  usually 
attaching  to  their  flowers.      The  animal  kingdom  also  fur- 
nishes a  variety  of  odours ;  some  general,  as  the  *  scent  of 
blood,'  and  others  special,  as  musk,  the  flavour  of  the  cow,  the 
sheep,  the  pig.    *  All  volatile  oi*ganic  compounds,*  says  Gmelin, 
'  are  odorifei*ou3,  and  most  of  them  are  distinguished  by  very 
strong  odours ;  e.g.  volatile  acids,  volatile  oils,  camphors  or 
stearoptenes,  and  alcoholic  liquids ;  mai*sh  gas  ;carburetted 
hydrogen),  and  olefiant  gas,  have  but  very  little  odour.' 

The  pleasant  odours,  chemically  considered,  are  hydro- 
carbons ;  that  is,  they  are  composed  chiefly  of  hydrogen  and 
carbon.  Such  is  alcohol  and  the  ethers,  eau  de  Cologne, 
attar  of  roses,  and  the  perfumes.  ^lany  smells,  however, 
elude  investigation  from  the  minuteness  of  the  substance 
causing  them.  Thus  the  vinous  flavour  is  due  to  a  substance 
which  the  chemist  has  been  able  to  separate,  being  termed 
the  a»nanthic  ether ;  but  the  bouquet  of  individual  wines  has 
not  been  laid  hold  ot 

♦  With  rcg:ard  to  carbonfc  acid,  the  assertion  as  to  the  absence  of  pmell 
is  true  of  the  amount  present  in  the  atmosphere :  but,  coUected  in  mass,  thia 
gH8  has  a  slightly  pungent,  somewhat  acid  odour.  As  with  pungent  odours 
^♦■nerally,  the  effect  is  probably  due  to  the  irritation  of  the  nerves  of  the  fifth 
jtair,  and  not  to  the  proper  olfactory  sensibility. 
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The  reptilsive  and  disagreeable  odours  very  frequently 
contain  sulphur.  Sulphuretted  hydrogen  is  one  of  the  most 
coiumon  of  the  disgustiug  class. 

The  worst  smelling  substances  as  yet  discovered  have 
arsenic  for  their  base,  as  will  be  seen  from  the  following 
extract     (GuKGOUy's  Ch^^nmtn/.  p,  382.) 

*  When  acet^ito  of  potash  is  heated  along  with  arsenious 
acid,  a  very  reuuirkable  licpdd  ib  obtained,  which  is  tlie 
oxide  of  a  new  radical  This  liquid,  which  is  spontaneously 
infLiuiniablei  and  has  a  most  oilensive  alliaceous  smell,  has 
long  been  known  in  an  impure  state,  under  the  names  of 
liquor  of  Catkt,  and  alcardm.  Bunsen,  by  a  long  series  of 
the  most  profound  and  persevering  researches,  established  its 
true  character  as  the  oxide  of  the  radical  kakodylt!  This 
radical,  when  obtained,  *is  a  clear  liquid,  refracting  light 
strongly*  When  cooled,  it  crystallizes  in  laige  square  prisms, 
and  acquires,  when  pure,  the  appearance  of  ice.  Its  smell  is 
iiiAuppoi-tably  offensive^  and  its  vapour  is  highly  poisonous. 
•llie  two  hitter  chamcters  belong  to  all  the  compounds  of 
kakodyle,  with  hardly  an  exception/  Protoxide  of  kakodyle, 
the  chief  ingredient  in  the  liqufjr  of  Cadet,  is  most  ofllinsive 
to  the  smell,  and  very  nauseous  to  the  taste,  *  Chloride  of 
kakodyle  is  a  volatile,  horribly  fetid  liquid,  the  vapour  of 
which  attacks  strongly  the  lining  membrane  of  the  nose,  and 
provokes  a  flow  of  tears.' 

The  pungent  odours  have  ammonia  for  their  tj^pe.  The 
Tolatilc  alkali,  nicotine,  the  element  of  the  snutl's,  is  an  instance. 
In  smelling  salts,  ammonia  is  the  substance  given  forth. 

Lii'big  has  been  able  to  lay  hold  of,  and  isolate,  the  sub- 
stance that  gives  the  odour  of  roast  meat  Burning  fat  gives 
forth  odottis  that  exemplify  the  volatile  oOs  specified  by 
Gmelim 

2,  Tlie  devtlopmejU  or  production  of  odours  is  favoured 
by  a  vuriefy  of  circnmistances.  Heat,  by  its  volatilizing 
power,  and  by  promoting  decompusit ion,  is  the  must  powerful 
agent  Light,  also,  which  carries  forward  the  development 
of  the  plant,  is  an  odorileTOus  influence.      Hence  the  abund- 
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ance  and  variety  of  odours  in  warm  and  sunny  climates, 
and  in  the  summer  season.  The  presence  of  moisture  is 
often  favourable  ,  but  the  manner  of  acting  of  this  agency  is 
not  always  obvious.  It  may  perhaps  dissolve  solid  mattei*s, 
and  80  put  them  in  the  way  of  being  volatilized ;  this  may 
be  the  cause  of  the  evolution  of  perfumes  after  a  shower.  On 
the  other  hand,  some  flowers  are  most  odorous  when  dried. 
Friction  is  a  source  of  odours  ;  by  rubbing  two  pieces  of  flint 
or  siliceous  rock  a  smell  is  given  forth  ;  salphur  treated  in 
the  same  way  has  a  smell.  Many  of  the  metals  have  the 
same  property.  Doubtless  some  ingredient  is  volatilized  by 
the  rubl)ing  action. 

3.  The  diffusion  of  odours  is  an  interesting  point,  and  has 
been  cleared  up  by  the  researches  of  Professor  Graham. 
Some  odours  are  light,  and  therefore  diffuse  rapidly  and  rise 
high ;  as,  for  example,  sulphuretted  hydrogen.  Such  is 
evidently  the  character  of  the  aromatic  and  spice  odours  ; 
they,  by  their  intensity  and  difTusibility  combined,  are  smelt 
at  great  distances.  The  Spice  Islands  of  the  Indian  Archi-  • 
pelago  are  recognized  far  out  at  sea.  It  happens,  however, 
that  the  sweet  odours  are  remarkably  persistent,  while  the 
sulphuretted  compounds,  which  are  among  the  most  nauseous, 
are  very  rapidly  destroyed  in  the  atmosphere. 

The  animal  eflluvia  (excepting  sulphuretted  hydrogen) 
are  dense  gases,  and  are  diffused  slowly.  They  do  not  rise 
high  in  the  air.  In  scenting,  a  pointer  keeps  his  nose  close 
to  the  ground.  The  unwholesome  eflluvia  of  the  decaying 
matter  laid  on  the  soil  is  avoided  by  getting  to  a  moderate 
height ;  a  person  lying  will  smell  what  would  not  be  smelt 
by  one  standing.  The  danger  of  sleeping  on  the  ground  in 
tropical  swamps  is  a  matter  of  fatal  experience  ;  swung  in  a 
tree  fifty  feet  high,  one  may  pass  the  night  safely.  Here 
difTusibility  is  one,  although  not  the  only  circumstance ; 
during  the  night,  the  ventilation  or  upward  current  from  the 
ground  is  arrested,  and  the  malaria,  being  little  diffusible  or 
buoyant,  settles  on  the  surface. 

4.  We  have  next  to  consider  the  organ  of  smell,  that  is 
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the  Nose  *  This  organ  consists  of,  first,  the  anterior  prominent 
ptrt,  composed  of  bone  and  cartilage,  with  muscles  which 
sUt^htly  move  the  latter,  and  two  orifices  opening  downwards; 
and  secondly,  of  the  two  nasal  fossie,  in  which  the  olfactory 
nerves  are  expanded.  The  narrow  cavities  last  mentioned  are 
separated  one  from  the  other  by  a  partition  (the  septum  of 
the  nose)  formed  of  bone  and  cartilage  ;  they  communicate  at 
the  outer  sides  with  hollows  in  the  neighbouring  bones,  and 
they  open  backwards  into  the  pharj^nx  tln'(jugh  the  pusterior 
nares,*  or  openings.  The  sensitive  surface  is  a  membmne 
lining  the  whole  of  the  interior  complicated  cavities^  called 
the  pituitary  or  SchncUlcrian  membrane.  The  tortuosity  of 
the  passages  of  the  nose  gives  extent  of  surface  to  this  mem- 
brane^ and  thereby  increases  the  sensibility  of  the  nose  as  a 
whole  I  shall  quote  part  of  the  anatomical  description  of 
this  sensitive  tissue,  *The  cavities  of  the  nose  are  lined  by 
a  mucous  membrane  of  peculiar  structure,  which,  like  the 
membmne  that  lines  the  cavity  of  the  tympanum,  is  almost 
itideparably  united  with  the  periostiom  and  perichondrium, 
over  which  it  lies.  It  belongs,  therefore,  to  the  class  of  fibro- 
mticous  membranes,  and  it  is  highly  vascular.  Named  the 
pituitary  membrane,  it  is  continuous  with  tlie  skin,  through 
the  anterior  openings  of  tlie  nose;  with  the  mucous  membrane 
nf  the  pharynx,  through  the  posterior  apertui^ea  of  the  nasal 
f<ifia£e ;  with  the  conjunctiva  (of  the  eye),  through  the  nasal 
duct  and  lachrymal  canals  ;  and  with  the  lining  membrane 
of  the  several  sinuses  (hollows)  which  communicate  with  the 
nasal  fossa?.  The  pituitary  membrane,  however,  varies  much 
in  thickness,  vascularity,  and  general  appearance  in  these 
difTrrt^nt  part«/  With  regard  also  to  the  distribution  of  the 
olfactory  nerve  on  the  membrane,  there  are  great  dillerences 
in  the  parts,  the  general  fact  being  that  the  distribution  is 
most  copitius  in  the  interior  parts  of  the  cavity  or  those 
farthest  removed  from  tlie  out^r  openings.  The  parts  near 
the  openings  are  supplied  with  nerves  from  the  fifth  pair, 
which  give  to  these  parts  a  tactile  sensibility,  ejccited  by 
pungent  odours,  and  by  cold* 
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The  olfactory  nerve  is  the  most  conspicuous  of  the  nerves 
of  sense ;  it  passes  inward  to  a  special  ganglion,  called  the 
olfactory  ganglion,  which  is  a  prominent  object  in  the  brain 
of  all  the  vertebrate  animals,  and  in  the  lower  orders  stands 
forth  as  a  distinct  lobe,  or  division,  of  the  encephalon. 

5.  The  action  of  odours  on  the  membrane  of  the  nose  has 
next  to  be  considered.  On  this  subject,  as  on  the  action  of 
sapid  substances  on  the  tongue,  much  remains  to  be  known. 
Nevertheless  there  are  some  interesting  facts  which  show  that 
the  action  is  of  a  chemical  nature,  or  at  least  depends  upon 
chemical  conditions.  For  the  following  statements  I  am 
indebted  to  Professor  Graham. 

Odorous  substances  in  general  are  such  as  can  be  readily 
acted  on  by  oxygen.  For  example,  sulphuretted  hydrogen, 
one  of  the  most  intense  of  odours,  is  rapidly  decomposed  in 
the  air  by  the  action  of  the  oxygen  of  the  atmosphere.  In 
like  manner,  the  hydro-carbons,  above  alluded  to  as  odorous, 
are  all  oxidizable,—  the  ethers,  alcohol,  and  the  essential  oils 
that  make  the  aromatic  perfumes.  The  gases  that  have  no 
smell  are  not  acted  on  by  oxygen  at  common  temperatures. 
The  marsh  gas,  carburretted  hydrogen,  is  a  remarkable  case 
in  point.  This  gas  has  no  smell.  As  a  proof  of  the  absence 
of  the  oxidizable  property.  Professor  Graham  has  obtained  a 
quantity  of  the  gas,  from  the  deep  mines  where  it  had  lain 
for  geological  ages,  and  has  found  it  actually  mixed  up  with 
free  oxygen,  which  would  not  have  been  possible  if  there  had 
been  the  smallest  tendency  for  the  two  to  combine.  Again, 
hydrogen  has  no  smell,  if  obtained  in  the  proper  circum- 
stances ;  now  this  gas,  although  combining  with  oxygen  at  a 
sufficiently  high  temperature,  does  not  so  combine  at  any 
temperature  endurable  by  the  human  tissues. 

It  is  farther  determined,  that  unless  a  stream  of  air  con- 
taining oxygen  pass  into  the  cavities  of  the  nostrils,  along 
with  the  odoriferous  etiluvia,  no  smell  is  produced.  Also, 
if  a  cuiTcnt  of  carbonic  acid  accompanies  an  odour,  the  effect 
is  arrested. 

In  the  third  place,  certain  of  the  combinations  of  hydrogen 


OiASSinCATlON  OF  ODOTTRS. 


153 


^  have  been  actually  shown  to  be  decomijosed  in  the  act  of  pro- 
ducing smell  Thus,  when  a  small  quantity  of  seleniuretted 
hydrogen  pMSses  tlirough  the  nose,  the  metallic  selenium  is 
found  reduced  upon  the  lining  membrane  of  the  cavities. 
The  action  on  the  sense  is  very  strong,  notwithstanding  the 
minuteness  of  the  dose  ;  there  is  an  intensely  bad  smell,  as 
of  decaying  cabbage,  and  the  irritation  of  the  membi*ane 
causes  catairh. 

Tliese  facts,  so  far  as  they  go,  prove  that  there  is  a 
^chemical  action  at  work  in  smell,  and  that  this  action  con- 
in  the  combination  of  the  oxygen  of  the  air  with  the 
odorous  substance.  The  cfifect  of  ozone,  which  is  considered 
a  more  active  form  of  oxygen,  and  therefore  not  oxidixable, 
may  be  to  decompose  the  nasal  mueuSj  and  so  to  stimulate 
the  nerve  of  smell  * 

6.  We  piiss  now  from  the  physical  to  the  mental  phenomena 
of  smell ;  the  seuj^alvj/is,  or  pecuHar  states  of  consuiuusness, 
that  all  those  physical  antecedents  end  in  giving  biith  to. 
Unavoidable  allusion  has  already  been  made  to  tliese  mental 
eflect^  in  the  description  of  the  smelling  substances. 

'  linmeus  has  divided  odours  into  seven  principal  classes  ; 

aromaik,  as  the  carnation,  the  laurel,  &:c. ;  2nd.  fratjrmU, 

the  lily,  the  crocus,  the  jasmine,  &c. ;  Si'd,  amhrusiac, 
among  which  are  musk  and  amber ;  4th.  ailiaceous,  wkiLfi 
are  agreeable  to  some  persons  and  disagreeable  to  others,  and 
have  more  or  less  of  the  character  of  garlic, — assalu?tida,  for 


*  The  minuteness  of  the  particles  of  hodioA  acting  on  tho  aenso  of  smcU 
hm  often  been  dwdt  upon  as  n  striking  example  of  the  divisibility  of  matlLT. 
Siilpfaurctt«d  hydK>g6n  in  tho  utmofiphvre,  in  the  proportion  of  one  to  a 
million,  II  distinctly  perceptible.  Ammonui  tfl  perceptiblti  in  the  proportioa 
«f  1  lo  33,000. 

The  foUowing  minut<«  quantities  of  different  tubstanoos  spread  out  on  the 

foHaoa  of  smell  cause  a  distinct  sensation ;  —of  phosphurotted  hydrogen 

•Air  gr. ;  of  sulphuretted  hydrc.geit  tuT^^  gr.  ;  of  Bromine  nTrJinr  gr, ; 

I  of  oH  of  r«dn  irsiyJ.irFff  gr*.     A  still  smuller  quantity  of  mxmk  than  the  last 

L|^Wl«  fcndlls  strongly  ;  but  the  actual  nifrisure  hus  not  been  ascertained. — 

I  (Talnyn*)     Among  the  instjinceA  of  powerful  and  far-reMching  odours  we 

mj  ittak  the  roasting  of  meat  and  many  other  odours  e(  the  kitchen,  barn> 

i&g  wood,  and  tobacco. 
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example,  and  several  other  gum-resinous  juices ;  5ih.  fetid,  as 
those  of  the  goat,  of  the  rag-wort  forchis  hireina),  valerian, 
&c. ;  6th.  virulent,  as  those  of  Indian  pink  (rceillet  cTIjuUJ, 
and  many  plants  of  the  family  of  the  solaneae  (from  solanuni, 
the  night-shade) ;  7th.  nauseous,  as  the  gourd,  the  cucumber, 
and  those  of  its  class/— LoN  get,  p.  151. 

Of  several  classifications  quoted  by  the  same  author,  the 
above  seems  to  me  the  best,  but  even  that  one  is  by  no 
means  iiv.Q  from  objections.  The  three  first  classes,  the 
aromatic,  fragrant,  and  ambrosaic,  do  not  appear  to  have 
very  strongly  marked  differences ;  nor  is  the  distinction 
bo.tvvMMMi  fetid  and  nauseous  a  generic  one. 

Ah  in  describing  taste,  I  shall  proceed  upon  the  plan  of 
fjlj^t  j,,^^ — fii-st,  the  odours  that  owe  their  character  to  sympathy 
witli  the  vital  organ  in  alliance  with  the  sense,  namely,  the 
Lungs ;  secondly,  those  that  appeal  to  the  purely  Olfactory 
Hr;nHil)ility  ;  and  thirdly,  those  involving  an  excitation  of 
the  nerves  of  Touch. 

7.  Fresh  odours  are  such  as  have  an  action  akin  to  pure 

air,  or  coolness  in  the  midst  of  excessive  heat ;  an  action 

mainly  respiratory,  or  tending  to  increase  the  activity  of  the 

lungs,  and  with  that  the   physical  energy  of  the  system. 

Many  of  the  balmy  odours  of  the  field  and  the  garden  have 

this  effect ;  musk,  eau-de-Cologne,  and  other,  but  not  all, 

j)erfunies  are  included  in  the  same  class ;  the  odour  of  the 

cow  is  both  fresh  and  ssveet.     We  may  recognize  them  by 

their  eflect  in  stimulating  and  reviving  the  system  under  the 

oppression  and  suffocation  of  a  crowded  assembly.     Such 

odours  are  not  always  fragrant  in  their  charoctcr,  for  we 

might  cite  cases  of  unpleasant  effluvia  that  seem  to  refresh 

and   stimulate    the   system.      The   odour  of  a   tan-yard   is 

perhaps  a  case  in  point.     The  nervous  connexions  of  the 

nostrils  with  the  lungs  enable  this  reaction  of  the  one  upon 

the  other  to  take  place.     Or  the  influence  of  the  gases  may 

be  on  the  surface  of  the  lungs  rather  than  on  the  nose,  a 

thing  not  at  all  unlikely  in  many  cases  coming  under  both 

freshness  and  the   opposite.      On   this   supposition,    these 
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would  be  smells  falsely  so  called,  and  would  correspond  to 
the  relishes  and  disgusts  described  under  taste. 

8*  The  opposite  of  freshness  is  shown  iu  the  close  or  suf- 
focating odours.  The  effluvia  of  crowds,  by  acting  on  the 
lungs,  have  pre-eminently  this  damping  and  discouraging 
action  on  the  povvem  of  life ;  whence  it  is  that  we  seek  the 
open  air,  and  the  solitudes  of  nature,  to  sluike  off  the  deprea- 
aiou  of  rooms  and  of  cities.  The  effluvia  of  warehouses, 
stores^  and  mills,  where  cotton,  wool,  cloths,  &c.,  are  piled  up, 
and  where  ventilation  is  defective,  are  of  a  like  nn wholesome 
de^scriptioiL  The  smell  of  a  pastrycook*9  kitchen  is  sickening. 
The  action  of  highly-hfiated  iron  stoves  seems  of  the  same 
nature ;  also  the  smell  of  a  woollen  screen  when  held  too  close 
to  the  fire.  In  these  last  instances,  there  is  believed  to  be  an 
evohition  of  the  unwholesome  and  sulTocating  gas,  cyanogen, 
from  the  destructive  decomposition  of  the  woolly  particles 
flo>ating  in  the  air,  or  making  part  of  the  screen. 

9.  Although  we  may  not  be  wble  to  affirm  that  any  class 
of  odours  stimulates  the  stomach  by  a  direct  inUueuce,  as 
freah  odours  do  the  lungs,  there  can  be  no  doubt  as  to  the 
existence  of  a  class  of  the  opposite  kind,  the  disgusting  or 
fkfioecTia  odours.  That  is  to  say,  there  are  certain  gases,  of 
which  sulphuretted  liydrogen  is  an  example  and  a  type,  that 
|wrvt'rt  the  action  of  the  alimentary  canal,  as  some  tastes  do. 
It  is  doubtful,  at  least  so  far  as  my  information  goes,  on  what 
surface  these  effluvia  operate,  whether  on  the  membi'une  of 
tha  nose  exclusively,  or  (as  is  probable)  partially  on  it  and 
putmlly  on  the  muc«>us  surface  of  the  tongue,  throat,  and 
sfeomaeh.  But  whtitevcr  be  the  seat  of  action,  the  fact  ia 
qtieeiioii  is  one  sufficiently  well  marked  to  make  the  specific 
difference  of  a  class, 

10.  It  may  be  a  qu<*stion  w^hether  the  foregoing  classes 
are  true  and  proper  effects  on  the  oi'gan  of  smell ;  no  such 
ambiguity  attaches  to  the  odours  that  we  term  sw€€i  ovfraffranf. 
These  represent  the  pure  or  proper  pleasures  of  smell ;  the 
enjoyment  we  are  able  to  d^^rive  tlirougli  the  olfactory  nerves 
and  ganglion.     They   inchide   the   substuuces   that   convey 
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along  this  channel  to  the  mind  a  perfectly  pleasurable  stimtilua. 
The  sweetness  may  accompany  freshness  or  it  may  not.  The 
odour  of  the  violet  is  a  pure  instance ;  the  rose,  jasmine, 
omnge,  lemon,  lavender,  rosemary,  are  well  known  examples 
of  odorous  plants.  The  cases  of  sweetness  enjoyed  with  some 
other  quality  are  also  extremely  numerous. 

Sweetness  is  a  name  for  a  variety  of  pleasures.  Derived 
originally  from  taste,  it  is  extended  to  smells,  to  sounds,  and 
to  several  of  the  higher  emotions,  such  as  the  tender  affections, 
and  the  beautiful  in  nature  and  in  art  These  feelings  are  so 
far  of  a  kindi*ed  nature,  as  to  suggest  and  support  each  other. 
They  all  agree  in  being  forms  of  pure  passive  pleasura  In 
this  respect,  they  resemble  muscular  repose,  warmth,  and 
healthy  digestion  ;  but  they  are  more  acute  than  these  states ; 
they  are  also  more  intellectualj  as  shown  both  in  discrimina- 
tion and  in  ideal  persistence,  which  gives  the  superiority 
indicated  by  the  name  '  refinement/ 

11.  The  opposite  of  sweet  in  odours  is  described  by  the 
general  name  stinlcs  ;  the  expressive  word  bitter  is  not  usually 
applied  to  smelL  The  term  'mal-odour'  has  been  proposed, 
and  would  be  a  convenient  word.  If  we  leave  out  both  the 
nauseous  odours,  and  certain  other  forms  of  the  disagreeable 
to  be  afterwards  described,  this  class  will  be  limited  consider- 
ably. Assafoetida  may  be  given  as  an  example  of  an  odour 
intensely  repulsive  by  its  action  on  the  olfactory  nerves  alone. 
The  cadaverous  odour  is  of  the  repulsive  kind,  but  it  is  only 
one  of  many  forms  of  disagreeable  effluvia  arising  from  animal 
decay.  The  aroma  of  some  plants,  as  those  quoted  by 
T.innaeus,  has  an  intensely  unpleasant  action.  The  disagree- 
al)le  marsh  smell  may  be  experienced  in  its  strongest  form  by 
S(iueezing  in  the  fingers  the  brown  scum  of  a  stagnant  pond, 
and  applying  them  to  the  nose.  The  varieties  of  bad  odours 
are  endless. 

As  sweetness  is  the  proper  pleasure  of  smell,  the  effect  of 
a  stink  is  the  proper  pain  of  the  organ, — the  influence  origi- 
nating the  peculiar  form  of  misery  that  we  are  adapted  to 
receive  by  means  of  this  sense.     The  sensation  may  be  speci- 


FUNGENT  ODOURS, 


16Y 


fied  as  the  nose-pain.  Of  an  intense,  mther  tlian  a  massive 
character,  we  are  stunned  and  discomposed,  but  not  necessarily 
depress€^d  or  prostrated  by  it.  Tt  resembles  in  this  respect  a 
hitter  taste,  and  is  contrasted  with  the  massive  pains  of  chill- 
ness,  indigestion,  or  disgust.  The  expression  is  in  accordance 
with  the  acuteness  of  the  sensation,  being  an  intense  contor- 
tion of  the  features^  chiefly  about  the  nose.  A  sort  of  hysteric 
smilo  may  likewise  be  provoked. 

The  peculiar  feeling  of  am  ill  smell  is  often  appealed  to 
metaphorically,  to  express  the  feelings  caused  by  human 
conduct 

12,  The  name  pungent  is  applicable  to  a  large  class  of 
odours,  and  tlie  quality  enters  as  sn  ingredient  into  many  more. 
Ammonia  is  the  type  of  substances  producing  this  sensation. 
Nicotine,  the  snuff  odour,  is  the  best  known  example,  a 
tnbstance  having  a  chemical  analogy  to  auunonia.  Pepper, 
mustard,  and  many  of  the  acid  etlluvia  have  a  piuigent  action. 
This  effect,  however,  is  not  an  olfactory  effect  in  the  proper 
sense  of  the  word ;  like  astringency  and  acidity  in  taste,  it 
would  probably  arise  througli  the  nose  independently  of  the 
power  of  smell.  Snuff-takers  are  often  devoid  of  sraell ;  they 
lo^e  the  sense  of  sweet  or  repulsive  in  odoui-s  properly  so 
called,  but  are  still  suscoptibte  of  the  nicotine  pungency. 
The  influence  flows  through  the  same  channel  to  the  brain, 
and  ia  of  the  same  nature,  as  pricking  the  nose,  or  pulling 
out  hainj,  being  conveyed  by  the  nerves  of  common  sensation* 

This  excitement  of  pungency  is  a  characteristic  variety 
of  the  human  consciousness,  a  species  of  agreeable  sensa- 
tion interesting  to  study.  It  shows  the  effect  of  a  sharp 
mcctlianical  irritation  of  the  nerves  that  does  not  amount  to 
urate  pain.  A  scratch,  or  a  blow  on  the  skin,  an  electric 
spark,  a  loud  crash,  a  brilliant  flame,  a  scorching  heat,  are  all 
paogent  effects,  and  seem  to  operate  aa  causes  of  c^iritemeTU. 
They  louse  the  system  from  ennui ;  they  ai*e  a  species  of 
intoxic^tinn.  They  exalt,  for  the  time  being,  the  lone  of  the 
mind.  They  come  therefore  to  he  one  of  the  cravings 
ttssoctated  with  ennui,  or  depression  of  mind  ;  they  are  like- 
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"wise  a  stimulus  for  bringing  out  the  exuberance  of  the  aaiinal 
spiiits  in  the  young  an<i  vigorous, 

13.  The  ethereal  is  a  distinct  variety  of  the  sensations  nf 
sraell,  and  is  probably  a  mixture  of  pungency  with  odour 
Btrictly  so-called.     Alcohol  and  the  ethei-s,  including  chloro- 

^form  and  tlie  suhBtunee  first  employed  as  an  antesthetic,  will 
recall  this  eflect.  There  can  be  no  question  bnt  that  alcohol 
and  the  vinous  aromas  have  true  odours ;  most  prabably, 
however,  they  have  an  influence  upon  other  nerves  than  the 
olfactcjry  ;  just  as  the  fiery  taste  attributed  to  theoi  is  some- 
thing beyond  the  gustatory  feeling.  At  all  events  the  odour 
is  distinct  It  is  not  destitute  of  sweetness,  but  something 
besides  sweet  is  wanted  to  express  it. 

Tlie  suljjhurous  and  electrical  odaufj  which  is  also  the 
odour  of  ozone,  may  be  referred  to  the  same  class. 

If  we  were  to  recognize  a  class  of  acrid  odours,  they 
would  only  be  a  mixture  of  pungency  and  bad  smell ;  like 
many  of  the  so-called  cmpyremnatic  odours  resulting  from 
the  action  of  heat  on  vegetable  bodies,  as  in  the  manulacture 
of  coal  gas. 

14.  The  apmtizinrj  smells  might  be  treated  as  a  class  apart 
from  t!ie  rest  The  smell  of  flesh  excites  the  carnivorous 
a  I  (petite,  and  rouses  the  animal  to  pursuit  We  may  probably 
consider  this  influence  as  similar  in  its  working  to  the  fij^t 
taste  of  savoury  food  ;  by  the  law  of  feeling-prompted  move- 
mentj  it  sets  on  the  activity  for  an  increase  of  the  gmtijficatiou. 
A  savoury  smell  may  partly  give  a  commenciug  pleasure  m 
digestion,  and  partly  stimulate  the  appetite  The  sexual 
excitement  in  some  animals  is  induced  by  smell.  Sympathy 
and  antipathy  are  alike  generated  by  odours.  The  influence 
of  odours  upon  the  voluptuous  tender  emotions  has  not 
escaped  the  notice  of  the  poets.  Cabanis  obseiTes  that  the 
odours  of  young  animals  are  of  a  kind  to  attract,  and^  he 
considers,  even  to  invigorate,  the  older. 

15.  Taster  properly  so  called,  aflect  only  the  gustatory 
nen^es,  and  are  therefore  the  same  whether  the  nostrils  are 
opened  or  closed.     But  many  sapid  bodies  are  also  odorous* 
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In  the  act  of  expiration  accompanying  mastication,  especially 
the  instant  after  deglutition,  the  odorous  particles  are  carried 
into  the  canities  of  the  nose,  and  aflit'ct  the  sense  of  smell,  or 
make  their  odour  apparent.  This  ell'ect  is  what  we  term 
Ijfavaur.  Some  bodies,  as  cinnamon,  have  hardly  any  taste, 
hut  a  flavour,  in  other  words  an  odour,  brought  out  by  masti- 
cation. 

16.  Smell,  like  taste,  is  an  important  instrument  in  the 
discrimination  of  material  bodies,  and  therefore  serves  a  high 
function  in  guiding  our  actions  and  in  extending  our  know- 
ledge of  the  world,  Man  does  not  exemplify  the  highest 
development  of  this  organ.  The  order  of  ruminants,  ceitain 
of  the  pachydermatous  animals,  and  above  all  the  carnivorous 
quadrupeds,  excel  the  human  subject  in  the  expansion  given 
to  the  membrane  of  the  nose,  and  in  a  corresponding  sensi- 
bility to  odours.  The  scent  of  the  dog  is  to  us  almost 
miraculous  ;  it  directs  his  pursuit,  and  tells  him  his  where- 
abouts. It  may  act  the  part  of  sight  in  enabling  him  to 
letraoe  his  steps  or  to  find  out  his  master. 
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1.  Physiologists,  in  describing  the  senses,  usually  com- 
ce  with  Touch.  '  This/  say  Messrs.  Todd  and  Bowman, 
*ls  the  simplest  and  most  rudimentary  of  all  the  special 
senses,  a!id  may  be  considered  as  an  exalted  form  of  common 
itensatinu,  fmm  which  it  rises,  by  imperceptible  gradations, 
to  its  8tat€  of  highest  development  in  some  particular  parts. 
It  has  its  seat  in  the  whole  of  the  skin,  and  in  certain 
mucous  membranes,  as  that  of  the  mouth,  and  is  therefore 
the  sense  most  gtmerally  diffused  over  the  body.  It  is  also 
that  which  exists  most  extensively  in  the  animal  kingdom ; 
l*eing,  probably,  never  absent  in  any  species.  It  is.  besides, 
the  earUest  called  into  operation,  and  the  least  complicated 
in  lis  impressions  and  mecbaniBm/ 

It  may  be  well  admitted  that  Touch  is  less  complicated 
Hum   Taste^   in   whose  organ  four  diOerent  kinds  of  sen- 
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siitioiis  may  be  said  to  meet,  the  tactile  being  one  of  tbein. 
It  may  bo  further  said  of  touch,  that  the  raode  of  action 
(meclianical  contact  or  pressure),  appears  to  us  the  roost 
siuiple  of  any,  Novcrtlieloss,  Toilch  is  an  intellectual  sense 
of  a  far  higher  order  than  tlies»3.  It  is  not  merely  a  know* 
ledge-giviug  sense,  as  they  all  are,  but  a  source  of  ideas  and 
conceptions  of  the  kind  tliut  reinuin  iu  the  intellect  and  em- 
brace the  outer  world.  The  notions  of  the  sixe,  shape,  direc- 
tion, distances,  and  situation  of  external  bodies  may  be* 
acipiired  by  touch,  hut  ut»t  hy  either  tuste  or  snielL 

But  this  hist  assertion  must  bo  accompanied  by  an 
important  explanation  Touch,  considered  as  a  source  of 
iihuis  such  as  those,  is  really  not  a  simple  sense,  but  a 
compound  of  sense  and  motion  ;  and  it  is  to  the  muscular 
part  of  ihe  sense,  or  to  the  movements  of  the  touch in;^  oi'gans, 
that  these  cooce|»tious  owe  their  origin  and  their  eiubodiinent, 
as  we  have  endeavoured  to  show  in  the  previous  chapten 
The  superiority  of  touch  to  taste  and  smell,  in  this  view, 
therefore,  consists  in  its  union  with  movement  and  muscuhvr 
ai^naibility  ;  and  the  same  advantage  pertains  to  si^ht  The 
contact  of  solid  bodies  with  the  surface  of  the  body  gives 
occasion  to  the  exercise  of  movement,  force,  and  msistance^ 
and  to  the  feelings  and  perceptions  consequent  on  these: 
which  cannot  be  said  to  any  extent  of  smelly  nor  of  taste  pro- 
perly so-cuIIcmI 

A  seeuiul  feature  mnrking  the  superiority  of  the  sense  of 
Touch,  and  qualifying  it  to  furnish  intellectual  forma  and 
imagery,  is  the  ilistiuetwss  or  sijMoatt'ness  of  the  sensations 
felt  over  the  diJlereut  parts  of  the  skin*  The  sensations  of 
the  different  parts  of  the  surface  of  smell,  would  seem  all  to 
fuse  into  one  stiinim  of  sensibility  ;  it  is  not  pnssihle  ever  to 
Ti'iev  a  smell  to  any  one  portion  ol'  the  membrane  more  than 
another.  But  the  sensations  of  the  skin  nre  conveyed  by 
distinct  nervous  filaments  ;  each  little  area  of  skin  has  a 
separate  nerve,  and  an  independent  communication  with  the 
nerve  centres,  whereby  we  can,  after  a  little  education,  refer 
each  sensation  to  the  spot  where  the  contaet  is  made.     The 
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stimulus  on  one  finger  is  not,  at  any  part  of  the  course  of  the 
neri"©,  coutbtitided  with  the  stimulus *oii  aootlier  finger;  the 
buck  can  always  be  distinguished  from  the  breast,  the  right 
side  froiu  the  left,  and  so  on.  I  shall  afterwards  endeavour 
to  show  that  this  localization  of  touches  has  to  he  learned  by 
practice  ;  but  the  verj^  possibility  of  it  rests  upon  the  distinct- 
ness and  independence  of  the  nerve  filaments*  This  is  an 
extremely  important  fact,  and  makes  the  great  dillerence 
lietween  touch  and  what  is  soioetirnes  called  *  common  sensa- 
tion/ or  the  sensibility  dllliised  over  all  the  iuternul  organs 
and  tissues*  There  is  no  such  distinguishing  sensibility  in 
the  stomach,  or  the  lungs,  or  the  liver ;  at  all  events,  the 
distinctness  of  the  nen^es  in  tliose  parts  is  verj^  low  in  degree, 
jost  sufficient  to  enable  us  to  refer  a  pain  to  the  lungs,  the 
liver,  or  the  stomach,  without  indicating  the  paiticular  region 
or  sub-division.  The  skin  is  therefore  marked  by  a  great 
exaJtation  of  the  common  sensibility  of  the  body,  not  as 
regards  intensity  of  feeling,  but  as  regards  distinctiveness  of 
locality. 

2*  Having  made  these  preliminary  remarks^  we  commence 
as  usual,  with  the  objects,  or  externa!  agents  concerned  in  the 
si*nse  of  Touch.  These  are  principally  the  sidid  substances 
of  the  out»»r  world*  Gases  do  not  act  on  the  touch  uidess 
they  are  blown  with  great  violence.  Liquids  also  give  very 
little  feeling,  if  they  are  of  the  same  warmth  as  tlie  body. 
The  sensations  of  a  bath  are  confined  to  hc>at  or  cold.  It  is 
manifest  that  an  even,  equal  pressure,  such  as  fluids  give,  is 
not  jsufficient  to  impress  the  tactile  nerves.  The  asperities 
and  intHjunlitiiAS  of  solid  surfaces,  by  pressing  intensely  on 
dome  points  and  not  at  aU  on  others,  are  requisite  for  this 
purpose. 

The  hard  unyielding  nature  of  the  mineral  constituents 
0f  the  eartli's  crust,  metals,  injcks,  &c.,  is  well  fitted  to  excite 
tbe  touch.  The  woody  fibre  of  the  vegetable  world  has  a 
campactaess  next  in  degree  to  the  solid  minerals.  The  soft 
and  yielding  class  of  soUds  impress  the  surface  in  a  totally 
diflerent  manner :  and  these  dilTer  among  themselves  accord- 
11 
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ing  as  they  recover  tli<^ir  form  after  pi^ssiire,  or  not ;  wlieoce 
the  distiii€tioii  of  elastic  and  non-elastic.  When  the  sub- 
stance is  raoved  over  the  skin,  the  asperities  come  to  he  felt 
more  acutely,  and  hence  the  further  distinction  into  rough  and 
smooth  surfaces.  In  treating  of  the  sensations  themselvea, 
we  shall  attend  to  these  qualities  more  minutely. 

3.  Tlie  sensitive  organ  or  surface  is  the  Skin,  or  common 
integument  of  the  body,  the  interior  of  the  mouth,  and  t^e 
ton*;;ua  The  parts  of  the  Skin  arc  its  two  layeiB.  its  papilhe, 
the  hairs  and  nails,  its  two  species  of  glands,— the  one  yielding 
sweat,  the  other  a  fatty  secretion, — with  blood  vessels  and 
nerv^es,  I  shall  quote  a  few  extracts  from  the  anatoniic^il 
description  of  those  parts.  Of  the  two  layen,  the  outermost 
is  the  cuiicle,  epi^cnnis,  or  scarf  skin.  *  It  forms  a  protective 
covering  over  every  part  of  the  true  skin,  and  is  itself  quite 
insensible  and  non- vascular.  The  thickness  of  the  cuticle 
varies  in  different  parts  of  the  surface,  measuring  in  some  not 
more  than  ^^rtr  ^nd  in  others  from  ^  to  yV  of  an  inch.  It  ia 
thickest  in  the  palms  ot"  the  hands  and  soles  of  the  feet,  where 
the  skin  is  much  exposed  to  pressure,  and  it  is  not  improbable 
that  this  may  serve  to  stimulate  the  subjacent  tnie  skin  to  a 
more  active  formation  of  epidermis ;  but  the  difleronce  does 
not  depend  solely  on  external  causes,  for  it  is  well  marked  in 
the  fa?tus. 

'  Many  of  the  cells  of  the  cuticle  contain  pigment,  and 
often  give  the  membrane  more  or  less  of  a  tawny  colour,  even 
in  the  white  races  of  mankind  ;  the  blackness  of  the  skin  in 
the  negi'o  depends  entirely  on  the  cuticle.  The  pigment  is 
contained  principally  in  the  cells  of  the  deep  layer,  and 
appears  to  fade  as  they  approach  the  surface,  but  even  the 
superficial  part  possesses  a  certain  degree  of  colour. 

'The  (rue  skiiij  cutis  vcra^  derma j  or  carium,  is  a  sentient 
and  vascular  texture.  It  is  covered  and  defended  by  the 
iusens'hle  and  non- vascular  cuticle,  and  is  attached  to  the 
parts  beneath  by  a  layur  of  cellular  tissue,  named  "  sub- 
cutaneous," which,  excepting  in  a  few  parts,  contains  fat,  and 
has  therefore  been  called  also  the  "panuiculus  adiposus," 
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The  connexion  is  in  many  part^  loose  and  movable,  in  others 
close  and  firm,  as  in  the  palmar  surface  of  the  hand  and  the 
Bole  of  the  foot,  where  the  skin  is  fixed  to  the  subjacent 
fascise  by  numerous  stout  lihrous  bonds,  the  space  between 
being  filled  with  a  firm  padding  of  fat.  In  some  regions  of 
the  body,  the  skin  is  moved  by  muscular  fibres,  which,  as  in 
the  case  of  the  orbicuhir  muscle  of  the  mouth,  may  be 
unconnected  to  fixed  parts,  or  may  be  attached  beneath  to 
bones  or  fascin?,  like  the  other  cutaneous  muscles  of  the  face 
and  neck,  and  the  short  palmar  muscle  of  the  band.* 

The  upper  or  free  surface  of  the  true  skin  *i8  marked  in 
various  places  with  larger  or  smaller  furrows,  which  also 
affect  the  supeijaeeut  cuticle.  The  larger  of  them  are  seen 
opposite  the  flexures  of  the  joints,  as  those  so  well  known  in 
tbe  palm  of  the  hand  and  at  the  joints  of  the  fingers.  Tlie 
finer  furrows  intersect  each  other  at  various  angles,  and  may 
be  seen  almost  all  over  the  surface  ;  they  are  very  con- 
qpicuous  on  the  back  of  the  hands.  These  furrows  are  not 
merely  the  consequence  of  the  frequent  folding  of  the  skin 
by  the  action  of  muscles  or  the  bending  of  joints,  for  they 
exist  ID  the  fcetua.  The  wrinkles  of  old  persons  are  of  a 
different  nature,  and  are  caused  by  tlie  wasting  of  the  soft 
parts  which  the  skin  covers.  Fine  curvilinear  ridges,  with 
ititervening  furrows,  mark  the  skin  of  the  palm  and  sole ; 
tbeae  are  caused  by  ranges  of  the  papilhe,  to  be  immediately 
described-' 

'  PapUlct. — The  free  surface  of  the  corium  is  beset  with 
small  eminences  thus  named,  which  seem  chiefly  iatended  to 
contribute  to  the  perfection  of  the  skin  as  an  organ  of  touch, 
aeieing  that  they  are  highly  developed  wbei'c  the  sense  ttf 
touch  is  exquisite,  and  vice  vtrsd.  They  ser\^e  also  to  extend 
the  surface  for  the  production  of  the  cuticular  tissue,  and 
lutace  arc  large-sized  and  numer^iLS  under  the  nail.  The 
papilbe  are  Urge,  and  in  close  array  on  the  palm  and  palmar 
fofface  of  the  fingers,  and  on  the  corresponding  parts  of  the 
foot  Tliere  they  are  ranged  in  lines  forming  the  curvilinear 
ridges  seen  when  the  skin  is  still  covered  with  its  thick  epi- 
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dennis.  They  are  of  a  conical  fignre,  round  or  blunted  at 
the  top,  and  are  received  into  corresponding  pits  on  the 
under  surface  of  the  cuticle.  They 
measure  on  the  hand  from  ^^ 
*o  li??  of  ^^  i^cli  i^  height  In 
the  ridges,  the  large  papillae  are 
placed  sometimes  in  single,  but 
more  commonly  in  double  rows, 
with  smaller  ones  between  them, 
that  is,  also  on  the  ridges,  for  there  are  none  in  the  inter- 
vening grooves.  These  ridges  are  marked  at  short  and 
tolerably  equal  inten'als  with  notches,  or  short  transverse 
furrows,  in  each  of  which,  about  its  middle,  is  the  minute 
funnel-shaped  orifice  of  the  duct  of  a  sweat  gland.  Fine 
blood-vessels  enter  the  papillce,  forming  either  simple  capil- 
lary loops  in  each,  or  dividing,  according  to  the  size  of  the 
papilla?,  into  two  or  more  capillary  branches,  which  turn 
round  in  form  of  loops,  and  return  to  the  veins.  Filaments 
of  nerves  are  also  to  be  discovered  ascending  into  the  papilke, 
but  their  mode  of  termination  is  doubtful  In  other  parts 
of  the  skin,  endowed  with  less  sensibility,  the  papillse  are 
smaller,  shorter,  fewer  in  number,  and  irregularly  scattered. 
In  parts  where  they  are  naturally  small,  they  often  become 
enlarged  by  chronic  inflammation  round  the  margin  of  sores 
and  ulcers  of  long  standing,  and  are  then  much  more  con- 
spicuous/— QUAlN.f 

•  *  Papilla9  of  the  palm,  the  cuticle  being  detached. — Magnified  3d 
diameters.' — (Todd  and  Bowman.) 

t  Inside  the  pajnlla)  are  either  nerves  or  blood  vessels,  seldom  both ; 
and  at  their  base,  the  nerves  are  disposed  in  the  form  of  net-work.  In  great 
part  of  the  skin,  the  nerves  cannot  bo  traced  farther  than  this  net-work ;  it 
is  in  the  hands,  feet,  lips  (red  part),  and  tongue  that  they  are  followed  intn 
the  interior  of  the  papillas.  In  these  parts  they  end  in  a  peculiar  structure, 
known  as  the  *  little  bodies  of  touch,'  discovenrd  by  Wagner  and  Meissner. 
These  an*  little  sacks,  covered  by  a  thin  skin,  and  filled  with  a  round  little 
mass.  The  i»kin  is  pierced  by  one  or  two  nerves,  which  often  wind  spiraUy, 
but  end  by  dividing  and  spreading  their  twigs  in  the  little  sack.  These  bodies 
lie  in  the  interior  of  papillae  destitute  of  blood  vesstls,  in  such  a  manner  as  to 
project  fur  above  the  upper  end  of  the  papilla),  and  in  immediate  contact  with 
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I  have  quoted  the  description  of  the  papillsB  at  length 
because  of  thaiv  connexion  with  the  sensibility  of  the  skin. 
1  shall  refrain  from  quoting  the  minute  account  of  the  oails 
and  hairs,  however  interesting  their  structure  in  other  points 
of  view.  Respecting  the  glands,  it  is  only  necessary  to  advert 
to  the  totally  ditfereut  nature  of  the  two  sorts,  as  respects  the 
material  secreted.  The  sweat  glands  are  enormously  numerous, 
and  exist  in  all  regions  of  the  skin;  they  are  reckuued  to 
vary  from  400  t-o  2,800  in  a  square  inch.  *  The  svlaceotis 
or  oil  glands  pour  out  tlicir  secretions  at  the  roots  of 
the  hairs,  fur.  with  very  few  isolated  exceptions,  they  open 
into  the  hair  folliculcs,  and  are  found  wherever  there  are 
liairs.' 

4.  With  respect  to  the  fuuctions  and  vital  properties  of 
the  skin  in  geiieml,  I  quote  part  of  Xh\  Sharpey's  summary. 

*  The  skin  forms  a  getier.il  external  tegumeut  to  the  body, 
defining  the  surface,  and  coming  into  relation  with  foreign 
matters  externally^  as  the  mucous  mend)raoe,  witli  wliich  it 
is  contiouous  and  in  muuy  respects  uuulog{)us,  does  internally. 
It  is  also  a  vast  emnnctory,  by  which  a  l^rge  amount  of  fluid 
18  elimimited  from  the  system,  in  this  also  reseraUing  certain 
partd  of  the  mucous  membraue.  Under  certain  conditions, 
moreover*  it  peifonns  the  office  of  an  absorbing  surtace  ;  but 
this  function  is  greatly  restricted  by  the  ei)idermis.  Through- 
out its  whole  extent  the  skin  is  eoduwed  with  tadih  scmibUitt/, 
but  in  very  different  degrees  in  dilferent  parts.  On  the  skin 
of  the  palm  and  fingers,  which  is  hugely  snpplied  with  nerves 
and  furnished  with  numerous  prcminent  papilke,  the  sense 


Ihtt  ouiiclo.  Thcj  iir»  roost  numerotii  on  tho  inside  of  the  Hfi^er  tipt,  und 
4matmao  tow»nli  the  pilm  ;  the  tiame  Imppens  with  the  foot.  MeiBSnt* r  fonnrj 
ia  AM|iur«  tine  (r|f  of  %  square  inch)  od  the  index  finger,  108  on  the  l&st 
jumtf  40  on  thi)  ii»'C(>nd»  Id  on  the  lin»t.  In  tho  red  part  of  tho  lijjis,  tho 
jfmftUm  tarrying  norvt«  ar^  not  dijitinguislLiible  from  thoso  currying  hlood 
YMirK  thf^  MQifv  parilla  nppeoiring  to  hnv«  both. 

Tbii  Uitlo  tnttfcitfi  discovcTcd  hy  KoUiktr  in  thc»  ektri,  and  especially  in 
tt*  glfltrff^  eaccito  pccnli&r  roovt^m^nts  us  in  nhivennir,.  the  creeping  Aonaation, 
4s>  Thmn  mre  eapecklly  effected  by  chungva  of  temperature,  uud  may  lerre 
to  iiigiiUse  the  supply  of  blood  under  such  ohangei. 
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attains  a  high  degree  of  acuteness ;  and  this  endowment,  to- 
gether with  other  conformable  arrangements  and  adaptations, 
invests  the  human  hand  with  the  character  of  a  special  organ 
of  touch.  A  certain,  though  low  degree  of  vital  contractility, 
seems  also  to  belong  to  the  skin/ — Quain. 

Of  the  other  parts  sensible  to  Touch,  besides  the  skin, 
namely,  the  tongue  and  mouth,  the  needful  description  has 
been  already  furnished  under  the  sense  of  Taste. 

The  nerves  of  touch  are  the  sensory  or  posterior  roots  of 
the  spinal  nerves  for  the  limbs  and  trunk,  and  certain  of  the 
cerebral  nerves  (the  fifth  pair)  for  the  head,  face,  mouth,  and 
tongue.* 

5.  The  OAition  in  touch  is  known  to  be  simple  pressure. 
The  contact  of  an  object  compresses  the  skin,  and  through  it 
the  embedded  nerve  filaments.  That  the  squeezing  or  pinch- 
ing of  a  nerve  can  produce  sensibility  is  proved  in  many 
experiments  :  in  touch,  the  squeezing  is  of  a  more  gentle 
nature,  owing  to  the  protection  that  the  covering  of  skin  gives 
to  the  nerves.  The  only  point  of  interest  connected  with  the 
mode  of  action  is  the  singular  fact,  that  very  light  contacts 
often  produce  a  great  sensibility,  as  the  touch  of  a  feather 
or  of  a  loose  hanging  piece  of  dress,  which  sensibility  is 
diminished  by  making  the  contact  more  intense.  Great 
pressures  yield  comparatively  little  sensation  in  the  skin  ; 
they  are  felt  mainly  in  the  muscles  as  a  feeling  of  force  and 
resistance. 

This  fact  of  the  disproportion  of  the  feeling  to  the  pressure 
I  can  account  for  in  no  other  way  than  by  supposing,  that 
great  compression  has  an  effect  in  deadening  the  conducting 
property  of  the  nerve.  We  know  from  various  observations 
that  the  compression  of  a  nerve  does  tend  to  arrest  its  con- 
ductibility  ;  the  deadening  of  the  sensibility  of  the  hand  by 
leaning  the  elbow  on  a  table,  so  as  to  squeeze  the  nerve  that 

•  It  is  supposed  that  the  important  nerves  of  touch  in  the  extremities 
have  a  different  course  in  the  brain  from  the  nerves  of  the  trunk.  Tiirk  has 
shown  that  in  the  hand  and  foot  the  same  spot  is  supplied  from  different  roots 
in  the  spinal  cord. 
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passes  near  the  surface  on  the  elbow  joint,  ia  a  familiar 
instance. 

6.  We  come  now  to  the  sensations,  or  feelings  of  touch, 
which  are  various  in  kind,  and  have  many  of  them  a  con- 
siderable degree  of  interest,  from  their  bearing  on  the  higher 
operations  of  mind.  In  the  order  of  enumeration,  I  shall 
commence  as  usual  (I.)  with  those  having  reference  to  pleasure 
or  pain,  or  that  may  be  called  predominantly  emotional 

ScTisatimis  of  Soft  ToucL — In  this  chiss  of  feelings,  we 
suppose  the  gentle  contact  of  some  extended  surface  with  the 
skin.  I  keep  out  of  view  the  feeling  of  temperature.  A 
good  exam[jle  is  furnished  by  the  contact  of  the  nnder 
clothing  with  the  general  surface  of  the  body,  which  is  most 
perfect  under  the  bed-clothes  at  night.  The  glove  not  too 
tight  on  the  hand  is  another  instance.  The  extended  hand, 
testing  on  a  cushion,  or  other  soft  body,  is  a  sufficiently  good 
type  of  the  situation. 

The  resulting  sensation  is  of  the  pleasurable  kind,  not 
•eute,  but  massive.  It  closely  resembles  agreeable  waiinth. 
It  is  le«s  powerful,  but  probably  more  retainable  in  idea, 
than  the  muscular  or  the  digestive  sensibilities.  Its  relti- 
Ijoaship  tc  the  tender  emotion  is  elsewhere  discussed.  (TiiB 
Emotions  and  the  Will,  Tender  Emotion.) 

The  habitual  inattention  to  the  sensibiUty  of  the  clothing 
is  a  striking  example  of  the  law  of  Relativity.  The  remis- 
sion of  the  contact  is  felt,  on  the  same  princijvle,  as  a  sensa* 
tion  of  blankness. 

In  the  feelings  of  the  lachrymnl,  mammary,  and  sexual 
organs,  the  mode  of  action  appears  to  be  something  more 
than  simple  contact ;  the  quabty  of  the  touching  substance 
aflects  the  sensation.  In  th«  tranquil  flow  of  the  lachrymal 
fluid,  tinder  genial  tender  emotion,  there  is  a  certain  amount  of 
sgr^eabh*  sensation  in  the  eye ;  but  when  the  eyes  are  Hooded 
ill  pn»fuse  grief,  the  coutact  of  the  liquid  with  the  eye-lids  is 
scarcely  ple^tsumble.  There  is  probably,  if  not  a  chemical, 
•t  loftst  a  dialytical  action  on  the  sensitive  surfaces^  in  those 


168  SE3f8E  OF  TOUCH. 

The  mutual  contact  of  living  animal  bodies  yields  a  com- 
plex sensation  of  softness  and  warmth,  and  excites  the 
corresponding  emotions.  There  may  be,  in  addirion,  magnetic 
or  electric  influences  of  a  genial  kind,  but  the  reality  of  such 
currents  is  by  no  means  established. 

The  attraction  between  the  mother  and  offspring  is  partly 
grounded  upon  the  pleasure  of  the  soft  wann  contact  This 
keeps  the  new-lxjm  animal  by  the  mother  s  side,  before  it  has 
come  und^;r  the  farther  gratification  of  being  fed  and  nourished ; 
and  c/^ntinue^  iff  crM>p^;rate  with  that  still  more  powerful 
Tnotiv<5  Xft  t^*f¥t  prozirnity.  At  a  later  period,  the  contact  of 
th<;  ojyj/AiVr  v;z<r>.,  jftimulatcd,  in  the  first  instance,  by  the 
jA*iii>:nr*'.  of  tu*'t^t  t'>u':h,  diijcloses  and  inspires  in  each  the 
Mizual  iirjt^u<:h:h,  ajjj  iU<t  t<rntatives  for  gratifying  thent 

Many  of  lh<^  Jxabilual  attitudes  and  modes  of  outward 
rfxpn-h-ion  ant  n-'^MldUid  by  tho  pleasure  of  soft  touch.  The 
child  piitv  jt;s  fiijgc^r  or  liaud  to  its  mouth,  either  for  the  mere 
pl^-ahurc'  of  th(i  act,  or  a.s  a  coiiifoiling  sensation  in  distress; 
and  all  ihiouglj  liUi  Xha  coritaot  of  the  hand  with  the  parts  of 
tli'i  i'd(:it  la  \)i'dj:i\iiitd  from  the  same  motives.  Many  other 
attitudi^s  and  actions  arc  governed  by  the  pleasures  of  touch ; 
sonic,  as  scratching  the  licad,  are  apparently  the  search  for 
pun;^<'ncy. 

7.  Puufjent  ami  painful  Sensations  of  Touch. — When, 
instead  of  a  dillusive  soft  contact,  we  have  an  intense  action 
on  limited  sjj(;ts,  mcrce  jjoints,  as  in  the  stroke  of  a  whip,  a 
sensation  of  smartness  is  produced  very  different  from  the 
above.  In  moderate  degree,  this  gives  a  pleasurable  pun- 
gency, beyond  which  it  is  acutely  painful.  The  nerves  are 
shocked  as  by  the  prick  of  an  instrument,  and  the  over- 
intensity  and  suddenness  of  the  stinmlus  is  a  cause  of  pain. 
The  nature  of  the  sensation  is  not  radically  different  from  a 
cut  in  the  skin  ;  its  ])eculiar  smartness  excites  the  whole 
system.  It  prompts  the  most  decisive  actions  for  avoiding 
the  pain,  and  an  intense  mental  aversion  to  all  that  relates 
to  It.  The  intensity  gives  to  it  a  hold  on  the  memory  not 
possessed  by   the    luxurious    feeling   of    diffused    softness. 
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Hence  the  ellicacy  of  skin  inflictions  in  the  discipliue  of 
sensitive  beings. 

Other  things  bein<T[  the  same,  the  sensibility  of  the  skin  to 
these  two  cksses  of  feehngs  is  greatest  in  parts  most  riehly 
supplied  with  nerves,  and  where  the  discriminative  or  tactile 
semibility  is  greatest,  as  in  tlie  tongue,  the  lips,  and  the  palm 
of  the  hand. 

8.  Other  painful  ScnscUiom  of  the  Skin. — Among  these  I 
would  first  ail  vert  to  the  sensation  of  ticklini^*  On  this 
Weber  remarks,  that  the  lips,  the  walls  of  the  nasal  0|>ening8, 
and  the  face  generally,  when  touched  with  a  feather,  give  the 
peculiar  sensation  of  tickling,  wluch  continues  till  the  part  is 
rubbed  by  the  hand.  In  the  nose,  the  irritation  leads  at  last 
to  sneezing.  The  excit^ition  extends  to  the  dncta  of  the 
glands,  which  pour  out  their  contents,  and  increase  the 
irritation.  The  violent  conimotiun  produced  by  bodies  in 
OOftUict  with  the  eye,  h  of  the  nature  of  tickliug,  accompanied 
by  a  flow  from  the  glands,  and  readily  passing  into  pain. 
Why  some  places  are  liable  to  this  sensation,  and  others  not, 
it  is  difficult  to  explain.  The  possession  of  dedicate  tactual 
discnniination  is  not  necessary  to  the  eflect 

The  singularity  of  tickhng  is  the  fact  that  a  very  trilling 
seDsation  prompts  to  extraordinary  effoils  of  the  will  fur 
deliverance.  The  tickling  of  the  arm-pit,  or  the  soles  of  a 
VQsceptible  person,  is  as  \iolently  repudiated  as  the  touch  of  a 
scalding  surface. 

There  is  one  consideration  that  may  help  to  account  for 
the  anomaly.  It  is  the  nature  of  tickling  to  stimulate  intense 
riflex  m<»vements  ;  these  are,  on  their  own  account,  a  source 
rf  nraasive  discomfort  and  repugnance.  The  same  tactile 
iieling,  if  unaccompanied  with  reth^x  stimulatiou,  might  be 
wholly  indiflerent  This  remark  may  apply  to  tlie  tickling 
that  precedea  laughing  and  sneezing.  The  irritation  of  the 
bttcea  brings  about,  in  the  first  instance,  reflex  contractions 
of  die  muscles  of  the  throat ;  these  are  more  or  le^s  acutely 
painful ;  thereupon,  we  give  way  to  the  farther  impulse  to 
SfiMtuodic  expiration. 


:     The  ■ 


extended  to  tlio 
painfiil 
imffmgm%  MMfl  ▲  vdks  Hiwalni  ii  mppliod  wbea  dse 
nemnu  «ysf«iii  tt  tmlabkv  sad  wlm  bfced  musciiljLr  mcrre- 
iDsiils  would  be  ftuatal  and  fepogput  It  k  not  tbm 
tioa  bjr  ttielf  Uuit  we  dieadr  li*i^  ^^  wilrniing  op  of  actii 
when  we  am  omutiog  rvpom  and  qmamoe^ 

All  tbe  pane  ef  Iha  akin  am  ItaUe  to  jUM 
aeMBlimw,  eapeetaU/  wid»  mjiiiy  or  distemper. 
epidensila  ia  lUelf  tnaanaible^  bat  the  true  akin  ia  extremeiy 
aliire  to  feeling.  When  lacenled*  diafedp  or  bttml^  it  ^naea 
aerate  potiia,  Ita  capillary  Yeaaela  and  Pttmeiw  sweat  ^anda 
and  oil  gUuida  are,  in  all  probability,  tlie  aooioe  of  phaaniable 
or  (minful  orgatite  senaatioiuk  The  loisg  coatioiied  oompres- 
aioo  of  the  same  part  of  the  skui  ci^eates  unaaaiti^ss.  The 
luitra  are  tbemselvea  itiBensible,  but  by  their  attachment  to 
the  skin  they  are  the  ia»dia  of  aeaaation.  The  place  of 
attachment  of  the  mills  i«  the  seat  of  a  violent  form  of  acute 
pain,  which  h(i3  a  facility  of  seizing  on  the  imagination,  aud 
of  exciting  revuUion  even  in  idea, 

Clnnt/fiitiejiH  is  a  distinct  sensation  arising  from  the  ad- 
he^sian  of  a  substance  to  the  skin,  and  is  an  uneasy  feeling, 
the  uneasiness  bciing  due  to  some  interruption  of  the  natural 
functions  of  the  parL 

9.  (IL)  Srnmtiontt  of  Temperaiurr. — The  feelings  of  heat 
and  cold  are  most  powerfully  felt  in  the  skiti ;  the  sensitive- 
n**^n  uIho  extiiuding  to  the  gullet,  the  stomach,  and  the  rectum. 
'Mn*re  h  no  reason  for  supposing  that  any  other  nerves  than 
tliosc  of  touch  lire  needed  to  a  r^juse  a  sensation  of  warmth  or 
of  c<iohn!HH,  As  to  the  mode  of  action,  heat  Itein'^  a  state  of 
molerular  motion  will  impart  molecular  disturbance  to  the 
nen'i's,  and  thus  operate  as  a  stimuhmti  favourably  or  un- 
favourably according  to  the  circumstances.* 


I 


*  Sir  WnUmn  Himilton  tlunln  it  probable  tluit  tbo  Mnsiition  of  liMt 
ditprmdN  au  a  poculia?  iot  of  oorvo«,  for  two  renaom :  '  lat,  Becauie  certain 
•louliint  jHirti  of  thu  bod}  iira  insL^nsibltj  to  this  fe(*]itij<  ;  tind*  2rid,  Btit^tuio  I 
UttV«»  tuct  with  oaaos  recorded,  in  whicb|  while  acn-^ibiJity  in  guiiurid  was 
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The  sensation  of  wetness  seems  to  be  Eothing  else  tlian  a 
fbnii  of  cold. 

As  regards  the  discriraination  of  degrees  of  Temperature, 

it  appears  that  we  are  equtillj  sensitive  at  high  and  at  low 

Kfifoints  of  the  thermometer.     According  to  Weber,  we  can 

idiscriioinate  14'  Reaumur  from  14.4°,  as  well  as  W  from 

|30.4'* ;  and  the  discrimination  is  all  the  better  by  the  change 

sing  rapidly  mada     It  is  also  better  when  the  unequal 

ltemf)eratures  are   applied  at  the   same  time  to  contiguous 

than  when  the  parts  touched  are  remote  from  each 

The  sensitiveness  of  different  parts  to  temperature  is 

not  solely  dependent  on  the  abundance  of  nerves  supplied  to 

[ie  part;  some  other  circnmstance  at  present  unknown  is  in 

opemtioa     Weber's  graduated  scale  for  heat  is  as  follows : — 

Up  of  the  tongue,  eyelids,  lips,  neck,  trunk.    In  the  face»  breast, 

'^and  abdomen,  the  centiul  parts  are  less  sensitive  than  the  sides. 

The  sensitiveness  is  increased  by  extent  of  surface.     In 

1  experiment  with  dipping  the  finger  into  water  at  32^  R, 

the  whole  hand  in  29  T,  the  latter  appeared  the  warmer 

lie  two. 

It  is  remarked  that  when  one  part  of  the  body  touches 
Iftunther,  the  temperature  being  the  same,  the  part  enduwcd 
l^ith  the  finer  tactile  power  feels  the  otiier.     If  the  tempera* 

bed,  the  sensibility  to  heut  remained  apparently  undiminiahod.*'  Reip, 

^  On  tho  other  hand,  the  Gxpenments  of  Wobcr,  while  li^ading  to  the  con- 
Uwt  iho  integrity  of  the  dkin  ia  necostsary  to  the  discrimination  of 
of  temperature  by  touch,  give  no  ground  for  supposing  that  Any 
re  fibres  than  those  of  common  tactile  s^^muition  are  necefaory,^ — 
CABJ^Ksmsii's  ttummt  thytiohgyt  ^th  edit  ion »  §  866. 

&rovD-S6qiiard  ii,  however,  of  opiuioa  that,  in  the  spinal  cord,  the 
ihMw4  ior  condooting  itnpri'ssioiii  af  lempovatare  ii  different  from  that  for 
IMI1I0  in|ireaEioni» 

ll  outy  be  remarked  that  the  discnminAtive  sensibility  of  the  skin, 
•hown  tti  the  filling  of  pltinility  of  imprea:iiuna^  impliea  an  iutijiTial  or  central 
osfuiintioti  for  receiving,  indepcndt-ntly,  the  elimiili  of  the  different  parts. 
Xow,  an  internal  dc^ruogument  might  %'iUate  this  independunt  cunvoyance  of 
iBsprwiiions  without  destroying  the  sensibility  of  the  fibres  to  the  impulbes  of 
iMBtf  <ir  cold,  or  other  otn>ng  irritation.  It  haK  been  stitod  that  when  the  thalami 
OfHd  «te  iiijuxcJ,  tactile  sensatiQU  ii  lus',  but  not  Uit  sensibility  to  puin. 
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tures  are  different,  the  first  feels  the  second  tactually,  while 
the  second  feels  the  temperature  of  the  first  The  hand  is 
not  felt  tactually  by  the  brow,  nor  is  the  coldness  of  the 
brow  felt  by  the  hand. 

It  is  a  singular  fact,  discovered  by  Weber,  in  connexion 
with  the  sense  of  temperature,  that  when  two  substances  of 
the  same  weight,  but  of  different  temperatures,  are  estimated 
by  the  sense  of  touch  or  of  pressure,  the  colder  appears  the 
heavier.  The  depressing  effect  of  the  cold  chill  upon  the 
mind  may  be  the  explanation.  This  is  somewhat  analogous 
to  the  perversion  of  our  estimate  of  time  by  an  unusual 
elation  or  depression  of  the  general  mental  tone  :  in  the  one 
case  we  imagine  it  to  pass  rapidly,  in  the  otlier  slowly. 

The  feeling  of  temperature  is  an  element  in  many  discrim- 
inations, as  in  the  distinction  between  stone  and  wood. 

Wc  pass  now  (IIL)  to  the  most  intellectual  sensations  of 
Touch,  and  first  to  cases  of  Touch  simply. 

10.  (1.)  Impressions  of  distinguisfiable  Points, — I  have  al- 
ready called  attention  to  the  discriminative  or  articulate  charac- 
ter of  the  sense  of  touch,  whereby  it  receives  distinguishable 
impressions  from  the  variously  situated  parts  of  an  extended 
surface.  Very  interesting  differences  in  the  degree  of  this 
discrimination  are  observable  on  different  parts  of  the  surface 
of  the  body,  which  have  been  especially  illustrated  by  the 
experiments  of  Weber. 

'  These  consisted  in  placing  the  two  points  of  a  pair  of 
compasses,  blunted  with  sealing  wax,  at  different  distances 
asunder,  and  in  various  directions,  upon  different  parts  of  the 
skin  of  an  individual.  It  was  then  found,  that  the  smallest 
distance  at  which  the  contact  can  be  distinguished  to  be 
double,  varies  in  different  parts  between  the  tlurty-sixth  of 
an  inch  and  three  inches  ;  and  this  seems  a  hapj)y  criterion 
of  the  aciiteness  of  the  sense.  We  recognize  a  double  im- 
pression on  very  sensible  parts  of  the  skin,  though  the  points 
are  very  near  each  other ;  while,  in  parts  of  less  acute  sensi- 
bility, the  impression  is  of  a  single  point,  although  they  may 
be,  in  reality,  far  asunder. 
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*In  many  parts  we  perceive  the  distance  and  situation 
i  of  two  points  more  distinctly  when  placed  transversely,  than 
when  placed  longitudinally,  and  ince  versd.  For  example, 
in  the  middle  of  the  arm  or  fore-arm,  points  are  separately 
i  felt  at  a  distance  of  two  inches,  if  placed  crosswise ;  hut 
scarcely  so  at  the  distance  of  three,  if  directed  lengthwise  to 
tbe  limb- 

'  Two  points,  at  a  fixed  distance  apart,  feel  as  if  more 
widely  separated  when  placed  on  a  very  sensitive  part,  than 
when  touching  a  surface  of  bhiiiter  sensibility^  This  may  be 
eui*ily  shown  by  drawing  thera  over  regions  dilferently  en- 
dowed ;  they  will  seem  to  open  as  they  approach  the  parts 
acutely  sensible,  and  nice  vtnd. 

If  contact  he  more  forcibly  made  by  one  of  the  points 
I  than  by  the  other,  the  feebler  ceases  to  be  distinguished  ;  the 
stronger  impression  having  a  tendency  to  obscure  the  weaker, 
in  proportion  to  its  excess  of  intensity. 

*  Two  points,  at  a  fixed  distance,  are  distinguished  more 
rly  when  hrouglvt  into  contact  with  surfaces  varying  in 

Bctxtre  and  use,  than  when  applied  to  the  same  surface,  as, 
[Itjir  example,  on  the  internal  and  external  surface  of  the  lips, 
IWthe  frii!it  and  back  of  the  finger, 

*  Of  the  extremities,  the  least  sensitive  parts  are  the  middle 
I  ie«^aU3  of  the  chief  segments,  as  iu  the  middle  of  the  arm, 
I  foie-ann,  thigh,  and  leg.     The  convexities  of  the  jumts  are 

sensible  than  the  concavities, 

'  Tbe  hand  and  foot  greatly  excel  the  aim  and  leg,  and  the 
litnd  the  foot  The  palms  and  soles  respectively  excel  the 
opposite  surtaces.  %vhich  last  are  even  surpassed  by  the  lower 
farts  of  the  fore-arm  and  leg.  On  the  palmar  aspect  of  the 
fludp  the  Rcuteness  of  the  sense  corresponds  very  accurately 
whh  the  de\'el<jpment  of  the  it)ws  of  papil!aj ;  and  where 
thesift  papillae  are  almost  wanting,  as  opposite  the  flexions  of 
the  joints*  it  ia  feeble. 

•The  »calp  has  a  blunter  sensibility  than  any  other  part 
of  tbe  hcad«  and  the  neck  does  not  even  equal  the  scalp. 
The  »kiii  of  the  face  is  more  and  more  sensible  aa  we 
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approach  tlie  iniddle  line ;  and  the  tip  of  the  nose  and  red 
parts  of  the  lips  are  acutely  so.  and  only  inferior  to  the  tip 
of  the  tongue.  ITiis  last,  in  a  space  of  a  few  square  lines 
(a  line  is  -i*^  of  an  inch),  exceeds  the  most  sensitive  parts 
of  the  fingers ,  and  points  of  contact  with  it  niay  he  gene- 
rally perceived  distinctly  from  one  another,  when  only  one- 
third  of  a  line  intervenes  between  them.  [The  superior 
sensibility  of  the  tip  of  the  tongue  to  the  finger,  is  illus- 
trated by  the  familiar  observation,  that  a  hole  in  a  tooth 
seems  very  much  exaggerated  when  felt  by  the  tip  of  the 
tongue.]  As  we  recede  from  the  tip  along  the  back  or  sides 
of  the  tongue,  we  find  the  sense  of  touch  much  duller. 

'The  sensibility  of  the  surface  of  the  trunk  i^  inferior  to 
that  of  the  extremities  or  hea^L  The  flanks  and  nipples, 
which  are  so  sensitive  to  tickling,  are  comparatively  blunt  in* 
regJii'd  to  the  appreciation  of  the  distance  between  points  of 
contact  Points  placed  on  opposite  sides  of  the  midtUe  line, 
either  befirre  or  behind,  are  better  distinguished  than  when  J 
both  are  on  the  same  side.  i 

*The  above  are  the  results  obtained  by  making  the 
several  parts  mere  passive  and  motionless  recipients  of 
impressions.  They  evince  the  precision  of  the  sense  in  so 
far  only  as  it  depends  on  the  organization  of  the  tactile 
surf\ice.  The  augmented  power  derived  from  change  of 
position  of  the  object  %vith  regard  to  tlie  surface,  is  well 
illustrated  by  keeping  the  hand  passive,  while  the  object  is 
made  to  move  rapidly  over  it  In  this  case  the  contact  of 
the  two  points  is  separately  perceived,  when  so  close  that 
they  would,  if  stationur)^,  seem  as  oua  If,  still  further,  the 
fingers  be  made  to  freely  traverse  the  surface  of  an  object, 
under  the  guidance  of  the  mind,  the  appreciation  of  contact 
will  be  far  more  exquisite,  in  proportion  to  the  variety  of  the 
movements,  and  the  attention  given  to  tliem.  Vie  are  then 
said  to/cc'/,  or  to  examine  by  the  sense  of  touch.' — ToDD  and 
Bowman,  L,  429-30. 

These  observations  of  Weber  have  been  deservedly  cele- 
brated by  physiologists,  as  the  foundation  of  an  accurate 
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mode  of  estimating  the  tactile  sensibility  of  the  sbia  They 
have  been  extended  by  other  observers,  as  may  be  seen  in  Dr. 
CarpeJiter*s  article  on  Touch  in  the  Ct/dopccdia  of  Aiiutomtj,^ 
It  is  necessar)',  however,  for  us  to  discuss  more  closely  the 
matters  involved  in  them,  and  especially  to  thscriminato  the 
Je  from  the  muscular  element  of  the  seusationa 
Whenever  two  points  produce  a  double  sensation,  we  may 
imagine  that  one  point  lies  on  the  area  supplied  by  one  dis- 
tinct nerve,  while  the  other  point  lies  on  the  area  of  a  second 
nerve.  There  is  a  certain  stage  of  subdivision  or  branehin*:^ 
of  the  nerves  of  t<mch,  beyond  which  the  impressions  are 
fased  into  one  on  reaching  the  cerebrum.  How  many  ultimate 
ner>'e  fibres  are  contained  in  each  unit  nerve,  we  cannot 
pretend  to  guess  ^  but  on  the  skin  of  the  back,  the  middle  of 

•  The  following  are  a  ftelection  from  Wuber^a  moaaurementa.  The 
jnlerrala  are  expressed  in  lines,  a  line  buiDg  tha  twelllh  pari  uf  an  uich. 
The  range  according  to  Weber  ia  from  tha  twonty-rourth  of  an  inch,  in  the 
tip  of  tbe  tongue,  to  two  and  a-balf  loches.  The  range  stated  in  the  text  is 
•omewb^  greaisr,  being  founds  probably  on  a  comparison  of  tbe  extreme 
obiSvmtioQt  of  diflurcnt  obaerirers : — 

'^P'f"«*-»«" {     V.oJ-%. 

Tip  of  the  fbreBnger,  pcdmar  sarfaoe 1  y, 

Eed  Kirfaoe  of  under  Up,      . .         , ,  2  ,^ 

Saeond  joint  of  the  fingers,  palmar  surface,          . .         . ,  2  ^ 

I««t  joint  of  the  fingen,  back  or  donal  e^ace,  . ,         • .  3  „ 

T!p  of  the  nose,         ..         *.         • 3  ^, 

Middle  of  the  back  of  the  tongue, 4  ^ 

%nA  of  the  great  toe,             . . 6  „ 

TalcD  of  the  hand, 5  ^ 

Cheek,  over  the  buccinator,             ,«         ,.         ••         ,.  5  ,, 

Lover  part  of  the  forehead, 10  ^, 

Back  of  the  hand, 14 

Grown  of  the  head,    «.         ,*         * ,  15  „ 

ni^ij  hjr  the  knee,  ,.         *.         ..         ..         ••         ••  16  ,, 

Upper  and  lower  extremitiei  of  the  legs,  *«         ••         •.  18  ,^ 

Breaei,            20  „ 

Back  of  neck  near  occiput, * «  24  ,, 

Middle  of  forc-ann,  middle  of  thigh,  middle  of  tho  hack 

of  the  neck,  middle  of  the  back .10  „ 

If  the  points  are  placed  withiti  the  limit  of  doublet!  eas  and  gradually 
•ffttratod,  the  mtenral  that  gives  doubleneoa  is  greater  than  in  the  revene 
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the  thigh,  and  the  ipiddle  of  the  fore-arm,  an  area  of  three 
inches  diameter,  or  between  six  and  seven  square  inches,  is 
supplied  by  the  filaments  of  a  single  unit.  On  the  point  of 
the  finger,  the  units  are  so  multiplied,  that  each  supplies  no 
more  than  a  space  whose  diameter  is  the  tenth  of  an  inch. 
Such  units  would  correspond  to  the  entire  body  of  the  olfac- 
tory or  gustatory  nerve,  for  these  nerves  gives  but  one  undi- 
vided impression  for  the  whole  area  afTected;  or  at  most 
would  give  two  impressions,  one  for  each  side. 

It  is  important  to  observe  that  the  primitive  suscepti- 
bility to  a  plurality  of  distinct  points,  does  not  enable  us  to 
judge  what  the  real  distance  of  the  points  is ;  nor  can  we 
tell  previous  to  experience  whereabouts  on  the  body  the  im- 
pression is  made.  Hence  in  those  of  the  experiments  that 
relate  to  our  sense  of  the  relative  interval  of  the  points,  as 
when  they  pass  from  a  duller  to  a  more  sensitive  region, 
tliere  are  involved  perceptions  that  we  have  got  at  in  some 
other  way  than  through  the  sense  of  contact  This  other 
means  is  the  feeling  of  movement  or  the  muscular  sensibility, 
without  which  it  is  impossible  to  comprehend  fully  the  sen- 
sations of  ToucIl 

11.  (2.)  Sensations  of  Pressure. — When  a  contact  passes 
from  the  soft  touch  to  a  certain  amount  of  energy  of  com- 
pression, the  character  of  the  sensation  is  entirely  changed. 
It  becomes  indifferent  as  regards  pleasure  and  pain,  unless 
the  pressure  is  on  the  verge  of  injuring  the  parts,  when  it 
becomes  painful.  The  nerves  of  touch  are  of  course  affected, 
but  probably  not  they  alone.  The  compression  may  extend 
its  influence  to  the  nerves  in  the  deep  seated  parts,  that  is, 
to  fibres  supplied  to  muscles,  &:c. 

If  the  compressed  limb  is  unsupported,  its  muscles  re-act 
and  give  the  feeling  of  resistance.  If  it  is  supported,  as  w^hen 
the  hand  lies  on  the  table,  the  effect  is  one  of  i)ressure  solely, 
whether  the  nerves  stimulated  are  those  of  the  skin  alone  or 
of  the  skin  and  the  interior  tissues  combined.  The  sense  of 
pressure  is  found  to  have  a  certain  power  of  discrimination, 
applicable  to  determine  degrees  of  weight,  hardness,  elasticity. 
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and  other  properties.    The  most  sensitive  parts,  as  the  tips  of 

.ihe  fingers,  can  distinguish  20  oz.  from  19'2  oz. ;  the  forearm 

[distioginshes  20  oz.  kom  18  7  oz.     The  interval  of  time  atfects 

he  discrimination,  as  we  might  suppose.     The  difil\;rence 

etween  14,  or  even  14*5,  could  be  distinguished  from  15, 

rithin  30  seconds ;  4  and  5  could  be  distinguished  within  90 

[)nds. 

The  diserimination  of  pressure  does  not  increase  propor- 
tionably  with  the  supply  of  tactile  nerves. 

12.  (IV<)  Sensations  of  Touch  involving  WMseulwr  pereep- 

tums. — In  discussing  these,  we  shall  begin  with  examples  that 

jgre  almost  purely  muscular,  the  tactile  sensibility  being  a  mere 

Qcident  of  the  situation.     The  feeling  of  weight  is  of  this 

Inscription ;   depending  on  the  sense  of  muscular  exertion, 

llthough  capable  also  of  being  estimated  to  some  extent  by 

he  feeling  of  compression  of  the  skin.     On  this  last  point,  I 

id  some  further  illustrations  from  Messrs.  Todd  and  Bowman. 

^eber  performed  experiments  to  ascertain  how  far  we  are 

able  of  judging  of  weight  by  the  mere  sense  of  contact 

tirithout    muscularity].     He  found    that  when    two  equal 

reighis,  every  way  similar,  are  placed  on  corresponding  parts 

the  skin,  we  may  add  to,  or  subtract  from  one  of  tbem  a 

oeiiiiiti  quantity  without  the  person  being  able  to  appreciate 

r*       '    li'^e  J  and  that  when  the  parts  bearing  the  weights,  as 

Lt  is,  are  inactively  resting  upon  a  table,  a  much  greater 

Itcmtion  may  be  made  in  the  relative  amount  of  the  weights 

llrithont  his  perceiving  it,  tlian  when  the  same  parts  are 

llywed  fi-ee  motion.     For  example,  32  ounces  may  thus  bo 

Itrred  by  from  8  to  12,  when  the  hand  is  motionless  and 

ipported  ;  but  only  by  from  1 J  to  4,  when  the  muscles  are  in 

ion  ;  and  this  diflerence  is  in  spite  of  the  greater  surface 

Sected  (by  the  counter  pressure  against  the  support)  in  the 

former    than  in   the  latter  case.      AVeber   infers  tliat  the 

measure  of  weight  by  the  mere  touch  of  the  skin  is  more 

than  doubled  by  the  play  of  the  muscles.     We  believe  this 

tttaiDate  to  be  rather  under  than  over  the  markZ—p.  431. 

the  discriminating  sensibility  of  the  skin  to  degrees 

12 
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of  coinpression  may  operate  in  appreciatiTig  weight  ib  furtlier 
confinned  by  the  following  stiitt'nient  *Thc  relative  power 
of  difHinx^nt  parts  to  estimate  weight  corresponds  very  nearly 
with  their  relative  capacities  of  touck  Weber  discovered 
that  the  11  pa  are  better  estimators  of  weight  than  any  other 
pai%  as  we  might  have  anticipated  by  their  delicate  sense 
touch  and  their  extreme  mohUitj/,  The  fingers  and  toes  ar 
also  very  delicate  instruments  of  this  description*  The 
palms  and  soles  possess  this  power  in  a  very  remarkable 
degree,  especially  over  the  heads  of  the  metacai-pal  and 
metatai-sal  bones  ;  while  the  back,  occiput,  thorax,  abdomen,- 
shouldei*a>  arms,  and  legs,  have  very  little  capacity  of  esti- 
mating weight' — ii*  p.  432. 

What  is  said  of  weight  applies  to  any  other  form  of  pres- 
mire^  force,  or  resistance.  The  impetus  of  a  push  or  a  squeeze 
received  on  the  hand  is  measured  by  the  muscular  exertion 
induced  to  meet  it,  and  in  some  small  degree,  as  abov 
described,  by  the  compression  of  the  skin  and  other  parts  afej 
the  place  of  contact. 

It  must  not  be  supposed  that  we  could  derive  our  original 
feeling  of  rf.sistaxce,  with  its  reference  to  the  object  worlds  ^ 
by  mere  tactile  sensibility  through  pressure.  The  sense  of 
resistance  is  primarily  the  feeling  of  expended  energy. 
When  the  notion  is  once  formed,  we  can  remark  that  thsl 
degrees  of  resistance  coincide  with  degrees  of  the  tactile 
sensibility  to  pressure ;  and  hence  the  passive  feeling  can 
suggest  the  active,  and  become  a  criterion  of  its  amount 

The  qualities  of  hard?iess  aud  so/fncss  are  appreciated  by  j 
this  combined  sensibility ;  the  one  means  a  greater  resistance  1 
to  compression,   and  tlie  other  a  less.     From  the  unyiehling 
stone  or  metal  to  the  mobility  of  the  liquid  state,  we  have  all, 
degrees  of  this  property  ;  the  entire  class  of  soft,  viscous,  and] 
fibrous  substances  lying  between.     It  belongs  to  many  of  the 
manual  arts  to  appr(?ciate  minute  differences  of  consistence  in" 
the  class  of  soft  bodies  ;  the  pastry-cook,  the  builder,  the 
sculptor,  &c.     In  this  they  are  assisted  by  practice,  which 
improves  all  sensibilities  :  but  there  are  great  varieties  of 


KOUGHXESS  AND  SMOOTHNESS. 


179 


nataral  endowment  in  the  case,  which  varieties  iimst  have 
tlieir  scat  principally  in  the  muscular  tissue,  and  only  secon- 
darily in  the  skin  and  nerves  of  tlie  hand. 

The  feeling  uf  tlasticUj/  is  only  a  case  of  simple  resistance 
to  force,  exerted  in  the  pailicular  circumstance  of  a  rebound 
or  incDeasing  reaction  from  pressure*  The  elasticity  impliea 
a  perfect  return  to  the  original  position  ;  air  is  elastic,  and  so 
is  steel  and  ivor}%  meaning  that  when  in  any  way  compressed 
or  distorted,  they  recover  themselves. 

We  may  next  consider  the  sensations  rising  out  of  the 

qualities  of  roughfuss  and  sniooihtiess.     Simple  contact,  we 

have  set^n,  gives  the  sense  of  a  multiplicity  of  points.     The 

finger  resting  on  the  end  of  a  brush  woukl  make  us  aware  of 

its  character  j   that  is,   we   should  have   the   feeling   of  a 

plurality  of  pricks.     In  this  way,  we  are  sensitive  to  rough 

aod  pointed  surfaces.     We  can  distinguish  between  bluntly- 

,  pointed  asperities,  like  a  file,  and  sharp  points,  like  a  horse* 

.comb  :  the  sensibility  of  a  blunt  point  being  distinct  from  a 

needle-prick.      We  can  also   distinguish  between  thick-set 

points  and  such  as  are  more  scattered,  provided  they  are  not 

[  loo  close  for  the  limits  of  sensibility  of  the  part,  that  is  t/) 

(•ay*  one-twelfth  of  an  inch  for  the  finger,  and  one  twenty- 

fourth  to  one-ihirtieth  for  the  tip  of  the  tongue.     On  the 

back,  the  calf  of  the  leg.  and  the  middle  of  the  fl3re-arm,  where 

points  are  confounded  up  to  the  distance  of  two  and  a  half  to 

three  inches,  roughness  would  be  altogether  imperceptible. 

In  these  instances,  the  tiling  touched  is  supposed  to  lie  at 
rest  on  the  finger,  or  on  the  part  touched.  But  this  does  not 
do  fuU  justice  to  the  tactile  sensibility  ;  we  should  move  the 
finger  to  and  fro  over  the  surface,  in  order  to  tiy  to  the  utmost 
the  power  of  discrimination.  We  may  thus  discriminate  im 
nicer  shades  of  roughness ;  we  may  appreciate  minuter  in- 
ten^als  than  in  the  resting  position.  Supposing  the  sensibility 
of  the  tip  of  the  finger  at  rest  to  be  one  line,  by  motion  we 
can  extend  this  sensibility  to  an  unknown  limit  The  case 
may  be  illustrated  by  tlie  micrometer  screw  on  an  astronomical 
instniment     The  divisions  on  the  limb  of  the  instrument 
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extend,  we  may  suppose,  to  one  minute  of  a  degree,  and  if 
the  index  lie  between  two  divisions,  its  place  can  be  measured 
by  the  number  of  turns  of  the  screw  required  to  bring  it  up 
to  one  of  the  divisions.  So,  if  a  point  is  undistinguished  on 
the  finger,  in  consequence  of  not  being  a  line  removed  from 
the  neighbouring  point,  we  may  estimate  its  distance,  never- 
theless, by  the  amount  of  motion  of  the  finger  needed  to 
bring  it  into  the  limit  of  sensibility.  I  will  take  as  an 
example  a  row  of  five  points,  one-fortieth  of  an  inch  apart,  the 
extremes  being  one-tenth,  which  is  the  sensibility  of  the  tip 
of  the  finger.  This  row  would  be  felt  as  two  points  if  the 
finger  were  stationary.  But  by  the  motion  of  the  finger  one 
point  would  pass  away  and  another  would  come  up,  and  there 
would  be  a  feeling  of  the  interval  moved  over  between  the 
perception  of  the  successive  points,  which  would  be  a  measure 
of  the  inter\'als.  The  sense  of  movement  would  thus  be 
brought  in  to  aid  the  tactile  feeling,  and  to  reveal  a  degree  of 
closeness  in  asperities  beyond  the  reach  of  touch  unassisted 
by  motion.  It  is  consistent  with  all  experience,  that  the 
roughness  of  a  surface  becomes  far  more  apparent  by  di*awing 
the  hand  over  it.  We  must,  however,  farther  consider  that 
friction  creates  a  new  variety  of  pressure  on  the  skin  and 
nerves ;  and  the  kind  of  friction  is  so  different  for  a  smooth 
and  for  a  rough  body,  that  by  it  alone  we  might  learn  to 
distinguish  between  the  rouf^h  and  the  smooth  contact. 

If  any  one  will  make  the  experiment  of  drawing  over  the 
finger  two  points,  so  close  that  to  the  touch  they  seem  one 
when  at  rest,  il  will  be  found  that  the  motion  gives  the  feeling 
of  doubleness.  What  is  the  limit  of  this  (for  a  limit  there  is) 
it  would  take  a  considerable  amount  of  observation  to  decide. 
I  venture  to  affirm  that  at  least  half  the  interval  will  become 
sensible  by  the  motion  of  the  points,  the  motion  being  by 
bringing  them  in  train,  and  not  abreast  of  one  another. 

Whatever  may  be  the  explanation  of  the  increase  of 
sensibility  due  to  movement,  the  fact  is  an  ini])ortant  one.  A 
large  amount  of  discrimination  turns  upon  it  From  the 
variety  of  trace  made  by  different  kinds  of  surface,  we  can 


TACTILE  DELICACY.  181 

distinguish  them  or  identify  them  at  pleasure,  up  to  a  con- 
siderable limit  of  delicacy.  Hence  the  power  of  telling 
substances  by  the  touch,  and  of  deciding  on  the  qualities  and 
merits  of  texture  and  of  workmanship.  Degrees  of  polish  in 
stone,  metal,  or  wood,  the  fineness  of  cloths,  wool,  &c.,  the 
beat  of  a  pulse,  the  quality  of  powdered  substances,  and  many 
things  besides,  are  matters  of  judgment  and  comparison  to  the 
touch,  and  put  to  the  proof  its  natural  or  acquired  delicacy. 

These  tactile  sensations  whereby  surfaces  are  discrimi- 
nated, have  a  great  degree  of  persistence  in  the  recollection  ; 
something  intermediate  between  tastes  or  smells,  and  sights. 
We  do  not  revel  in  them  as  imagery,  it  is  true,  but  this  would 
be  accounted  for  by  the  superior  hold  that  we  have  of  the 
very  same  objects  by  means  of  sight.  With  the  blind,  the 
case  is  different ;  to  them  the  outer  world  must  be  represented 
as  outspread  matters  of  contact ;  their  visions  of  the  surfaces 
of  all  things  are  visions  of  touch. 

Our  permanent  impressions  of  touch  serve  us  for  com- 
paring present  surfaces  with  remembered  ones,  and  for 
identifying  or  distinguishing  the  successive  objects  that 
come  before  the  view.  The  cloth  dealer  sees  whether  a 
given  specimen  corresponds  with  another  piece  that  passed 
through  his  hands  a  week  ago,  or  with  a  permanent  standard 
impressed  upon  his  finger  sensibility. 

13.  Qualities  of  Extension,  Size,  Forvi,  <tc, — I  have  endea- 
voured to  show  in  the  previous  chapter,  that  these  qualities 
are  impressed  upon  us  by  the  movements  they  cause,  and 
that  the  feelings  they  produce  are  feelings  of  movement  or 
muscularity.  It  is  now  to  be  seen  how  far  the  sense  of 
Touch  proper  enters  into  our  notions  of  the  fundament^il 
property  of  the  object  world,  namely  Extension,  of  which 
Distance,  Direction,  Position,  and  Form  are  only  special 
modes  or  applications. 

When  we  examine  closely  the  sensibilities  obtained  by 
movement  alone,  as  by  passing  the  arm  to  and  fro  in  empty 
space,  we 'find  that  these  have  various  shortcomings  as 
regards  the  idea  of  extended  matter,  or  extended  space. 
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In  the  first  place,  the  absence  of  some  definite  marks, 
to  indicate  the  commencemeot  and  the  termination  of  a 
muscular  swRGp,  leaves  a  certain  vagueness  in  our  feeling  of 
mere  movement.  The  fenlinj^s  of  putting  forth  powerp  and 
of  this  power  taking  the  form  of  movement  as  distinct 
from  dead  strain,  are  present  in  all  cases ;  but  the  mind  is 
more  alive  to  them  %vhea  some  defioite  impression  marks 
where  we  begin  and  where  we  cease.  Now,  the  sense  of 
toneh  supplies  this  impression,  and  ftirnislies,  as  it  were,  a 
call  to  attention.  Let  us  suppose  the  hand  moving  between 
two  fixed  obstacles,  for  example,  from  one  side  of  a  box  to 
another.  There  is,  to  eommence  witli,  the  contact  with  one 
side  of  the  box  felt  more  or  le^s  as  a  sense  of  touch,  pressure, 
and  resistance  (a  feeling  partly  muscular,  but  this  need  not 
be  considered)  ;  the  abrupt  departure  from  this  state  is  a 
mark  in  consciousness,  a  call  to  attention  ;  and  the  mind  is 
awakened  to  the  feeliug  of  movement  that  follows.  After  a 
time*  the  otlier  side  is  struck,  and  the  mind  is  again  roused, 
and  takes  note  of  the  cessation  of  the  movement.  The 
antithesis  of  resisting  matter  and  unresisted  movement  is 
well  brought  out  by  such  an  experience ;  there  is  in  it 
8om>:;thing  more  than  the  contrast  of  the  swing  of  a  limb 
with  its  nudisturhed  quiescence,  which  is  all  that  movement 
in  vacuo  can  give  us. 

In  the  next  place,  when  the  hand  is  moved  over  a  surface, 
touching  it  the  while,  the  feeling  of  continuance  of  movement 
is  accompanied  by  a  feeling  of  continuance  of  tactile  sensa- 
tion, making  the  consciousness  more  marked  and  acute,  and 
so  enabling  us  to  estimate  the  degree  of"  continuance  mom 
nicely.  A  feeling  of  the  subject  (touch  proper)  is  superadded 
to  the  great  object  sensibility  (expended  energy  as  movement), 
and  deepens  the  impress  of  that  sensibility,  without  being 
able  to  take  its  place,  or  to  constitute  the  feeling  of  objectivity. 
The  peculiar  tactile  sensation  that  friction  causes,  is  thus  a 
means  of  suggesting  extension  and  of  estimating  it,  although 
incompetent  to  supply  the  notion  it^self. 

In  the  third  place,  mo%'enient  in  vacuo  seems  unable  to 
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indicate  that  distmctioii  between  Succession  and  Co-existence 
— ^Time  and  Space — which  must  be  arrived  at  before  we  can 
say  that  we  recognize  Extension.  The  continuance  of  niove- 
meiit  is  a  fact  that  we  are  conscious  of  j  in  other  words,  we 
are  conscious  of  a  peculiar  mode  of  the  putting  forth  of 
mergy  which  varies  in  degree,  and  we  remark  one  movement 
aa  diflerent  from  another  on  this  point.  But  if  any  property 
of  ihitt^s  is  indicated  by  this,  it  would  seem  to  be  not  spacej 
but  time.  In  truth,  neither  is  knowu,  for  they  are  a  corre* 
lative  couple,  not  known  at  all  till  they  are  known  together. 

Now,  we  are  able  to  show,  how  the  embodying  of  our 
movements  in  sensation  enables  us  to  distinguish  between 
the  two  facta  or  properties,  called  the  Co-existing  and  the 
Successive. 

When,  with  the  hand,  we  grasp  something  moving,  and 
move  with  it,  we  have  a  sensation  of  one  unchanged  contact 
and  pressure,  and  the  sensation  is  imbedded  in  a  movement 
This  is  one  experience.  When  we  move  the  hand  over  a 
filled  surface,  we  have,  with  the  feelings  of  movement,  a 
ntm  of  feelings  of  touch  ;  if  the  surface  is  a  variable 
one,  the  sensations  are  constantly  changing,  so  that  we  can 
be  undt^r  no  mistake  as  to  our  passing  through  a  series  of 
tactile  impressions.  This  is  another  experience,  and  diffurs 
from  the  first,  not  in  the  sense  of  power,  but  in  the  tactile 
npaniment  The  difference,  however,  is  of  vital  im- 
In  the  one  case,  we  have  an  object  moving,  and 
measuring  time  or  continuance ;  in  the  other  case,  we  have 
co-existence  in  spcLce.  The  co-existence  is  still  farther  made 
apparent  by  our  reversing  the  movement,  ^ind  thereby  en- 
Countering  the  tactile  series  in  the  inverse  order.  ^lorcover, 
the  serial  order  is  unchanged  by  the  mpidity  of  our  own 
movements.  A  more  rapid  pass  of  the  baud  makes  the  series 
come  up  qiiicker ;  a  less  rapid,  brings  the  same  series  in 
more  slowly.  By  these  experiences,  we  gradually  l>ecome 
aware  of  a  wide  distinction  between  identical  movements 
conducted  under  such  different  circumstances ;  and  tlie  dis* 
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existence — time  and  space.  Succession  is  the  simplest  fact ; 
an  unvarying  contact  accompanied  with  a  movement,  is 
enough  for  that.  But  co-existence  is  hi^'hly  complex.  The 
cliief  points  involved  in  it  are  those  now  mentioned, — a  series 
of  contacts,  and  the  invei'sion  of  the  series  by  an  inverted 
movement  The  repetition  of  these,  with  the  same  mental 
eflects,  constitutes  that  notion  of  permanence,  or  of  fixity  of 
arningemeuts^  implied  in  the  object  world,  the  universe  as 
co-existing  in  Space  * 

By  drawing  the  hand  over  a  surface,  as,  for  example, 
twelve  inches  of  wire,  we  have  an  impression  of  the  quality  of 
the  surface,  and  also  of  its  length.  On  transferring  the  hand 
to  another  wire  thirty-six  inches  long,  the  increased  sweep 
necessary  to  reach  the  extremity,  is  the  feeling  and  the 
measure  of  the  increased  extent  By  practising  the  arm 
upon  this  last  wire,  we  should  at  last  have  a  fixed  impression 
of  the  sweep  necessary  for  a  yard  of  length,  so  that  we  could 
say  of  any  extended  thing,  whether  it  was  within  or  beyond 
this  standard.  Nay  more,  whenever  anything  brought  up  a 
yaitl  to  our  recollection,  tlie  material  of  the  recollection  v;otdd 
be  an  arm  impression,  just  as  the  material  of  the  recollection 
of  greenness  is  a  visual  impression. 

If  we  pass  from  length  to  two  dimensions,  as,  for  example, 
the  mrface  of  a  pane  of  glass,  we  have  only  a  greater  com- 
plexity of  movement  and  of  the  correspundiug  impression. 
Moving  in  one  direction  we  get  the  length ;  in  the  cross  direc- 

•  Mr,  Herbert  Spencer  hua  nnftljzed  the  rolatioTi  of  co-existence  and 
■eqiicnce  with  great  cteamcBS  aod  f^Hcity.  He  remarki :— '  It  in  the  peculiarity 
aliko  of  GVfity  tactual  aod  visual  scriea  which  eoterB  into  thu  gcn<:'sit}  of  thued 
ideas,  tlmt  not  only  doea  it  admit  of  being  trans  formed  into  a  composite  state, 
in  which  the  auccea&ivt)  poaitious  becomo  fdmult&Deous  podlions,  but  it  admiU 
of  being  roTcrsed.  The  chain  of  stales  of  conseiousnesa,  A  to  Z,  produonl 
hy  the  molioD  of  a  limb,  or  of  something  over  the  skin,  or  of  the  eye  along 
the  outline  of  nn  object,  may  with  equal  fitcility  he  gone  through  from  Z  to 
A.  Uiiliko  those  titatus  of  conaciouanesa  con&tituting  our  perception  of 
eoqueooei  which  do  not  admit  of  an  unreaisted  change  in  their  order,  thoeo 
which  constitute  our  perccptioQ  of  co-exisieoce  admit  of  their  order  being  , 
inverted — occur  as  readily  in  one  direction  as  the  otbt!r,*^iVi'«<^g:/^*  of  | 
J^nfchvio^y,  p.  304* 
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Ition,  we  bring  other  muaclea  into  play,  and  get  an  impression 

,j^(  movement  on  a  different  portion  of  the  moving  system. 

In  this  way  we  should  liave  the  impression  of  a  right  angle, 

or  a  builders  square.     The  full  i^jprt-ssion  of  the  pane  of 

glass  would  arise  through  movements  from  side  to  side  over 

kits  whole  length,  or  from  movements  roimd  the  edge  and 

ircral  times  across,  such  as  to  leave  beliiud  the  feeliyg  of  a 

ibility  of  finding  contact  anywhere  within  certain  limits 

foif  length  and  breadth.     In  this  eyihodimetit,  and  in  no  other 

that  I  know  ot^  would  an  extendud  snrtaee  be  conceived  by 

llie  mind  through  muscularity  and  touch.     (The  action  of 

vision  will  be  afterwards  discussed.) 

A  cubical  block,  exemplifyiug  all  the  three  dimensions  of 

Hit/,  presents  nothing  radically  new.    A  new  direction  is 

giren  to  the  hand,  and  a  new  class  of  muscles  are  brought  to 

attribute  to  the  feeling.     The  movement  must  now  be  over 

I  lengtli,  over  the  breadth,  and  over  the  tliickness,  and  the 

resulting  impression  w^ill  be  a  complication  of  the  three  move- 

rocnts.     To  get  a  hold  of  the  entire  solidity,  it  is  necessary  to 

embrace  all  the  surfaces  one  after  another,  which  makes  the 

operation  longer,  and  the  notion  more  complex  and  more 

difficult  to  retain.      But  the  resulting  impression,   fixed  by 

btjiug  repeated,  is  of  the  same  essential  nature  as  the  notion 

of  a  line  or  a  superficies ;  it  is  the  possibility,  the  potentiality, 

of  finding  surface  in  three  different  directions  within  given 

limits.     A  cubical  block  of  one  foot  in  the  side  means  that, 

commencing  at  an  angle,  and  going  along  one  edge,  a  foot 

nmge  may  be  gone  over  before  the  material  ceases  ;  that  the 

laiae  may  then  be  done  across,  and  also  downwards ;  and 

that,  between  eveiy  two  edges,  thei'e  is  an  extended  resisting 

«UTfiice, 

The  multiplying  of  points  of  contiict,  by  our  having  a 
flurality  of  fingers,  very  much  shortens  the  process  of 
acquiring  notions  of  surface  and  solidity.  In  fact,  we  can,  by 
means  of  this  plumlity,  come  to  measure  a  length  without  any 
iBavement  ^  the  degree  of  separation  of  the  lingei-s,  made 
leaisible   by   the  tension  of   their  muscles,  being  enough. 
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Thus  I  can  appreciate  a  distance  of  six  or  eight  inches  by 
stretching  the  thumb  away  from  the  fingers,  as  in  the  span 
of  the  hand.  By  keeping  the  fingers  expanded  in  this  way 
so  as  to  embrace  the  breadth  of  an  object,  and  then  drawing 
the  hand  along  the  length,  I  can  appreciate  a  surface  by  a 
single  motion  combined  with  this  fixed  span  of  the  thumb 
and  fingers.  I  may  go  even  farther;  by  bringing  the 
flexibility  of  the  thumb  into  action,  I  can  keep  the  fingers 
on  one  surface  and  move  the  thumb  over  another  side,  so  as 
to  have  a  single  impression  corresponding  to  solidity,  or  to 
three  dimensions.  We  are,  therefore,  not  confined  to  one 
form  of  acquiring  the  notion,  or  to  one  way  of  embodying  it 
in  the  recollection  ;  we  have  many  forms,  which  we  come  to 
know  are  equivalent  and  convertible,  so  that  where  we  find 
one,  we  can  expect  another.  But  the  most  perfect  combination 
of  perceiving  organs  is  the  embrace  of  the  two  hands.  The 
concurrence  of  the  impressions  flowing  from  the  two  sides  of 
the  body,  produces  a  remarkably  strong  impression  of  the 
solidity  of  a  solid  object.  The  two  separate,  and  yet  coincid- 
ing, images  support  one  another,  and  fuse  together  in  such  a 
way  as  make  the  most  vivid  notion  of  solidity  that  we  are 
able  to  acquire  by  means  of  touch.  The  parallel  case  of  the 
two  eyes  is  equally  striking. 

The  notion  of  solidity  thus  acquired  is  complex,  being 
obtained  through  a  union  of  touch  and  muscularity,  and 
combining  perception  of  surface  with  perception  of  extended 
form.  Space,  or  unoccupied  extension,  is  movement  in  vacuo, 
from  one  fixed  point  to  another ;  by  the  inverted  operation, 
and  by  repetition  giving  the  same  contacts,  this  is  considered 
to  mean  extension  (as  opposed  to  mere  sequence  in  time). 
Empty  space  means  the  power  of  movement  without  contact 
or  resistance,  except  at  the  extreme  terms.  Eesistance  and 
empty  space  are  correlatives.  In  passing  from  the  sense  of 
the  resisting  to  unresisted  movement,  we  make  the  transition 
that  developes  the  two  cognitions  of  Body  and  of  Space, 
under  the  common  object  property  of  Extension. 

14  Distance,  direction,  and  sUiuxtion,  when  estimated  by 
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ich,  involve,  in  the  very  same  manner,  the  active  organs  ; 

|ibe  tactile  seDsations  merely  furaishiug  luarks  aud  starting- 
\nnts,  like  the  arrows  between  the  chain-lengths  in  land- 

Jme^uriDg.  Distance  implies  two  fixud  points,  wliich  the 
ch  can  ascertain  and  identify  ;  the  actual  measurement  is 

[by  means  of  the  sweep  of  the  hand,  arm,  or  body,  from  the 

t  to  Ihe  other*     Dircctian  implied  a  standard  of  reference  ; 

giwmi  movement  must  tix  a  standard  direction,  and 

ftDOVGUieiit,  to  or  from  that,  will  ascertain  any  other.  Our 
own  body  is  the  most  natural  starting  point  in  counting 
diresction  ;  from  it  we  measure  right  and  left,  back  and  fore. 
For  the  up  and  down  direction  we  have  a  very  impi^ssive 
lead,  this  being  the  direction  of  gravity.  ^VTjen  we  support 
m  weight  we  are  drawn  downward  ;  when  not  sustaining  the 
arms  by  voluntary  effort,  they  sink  downward ;  w*hen  our 
support  givea  way,  the  whole  body  moves  downward.  Hence 
we  soon  gain  an  impression  of  the  downward  movement,  and 
leam  to  recognize  and  distinguish  this  from  all  others.  If  a 
blind  man  is  groping  at  a  pillar,  he  identifies  the  direction  it 
gives  to  bis  hand,  as  the  falling  or  the  rising  direction. 
Cirenmstancea  do  not,  perhaps,  so  strongly  conspire  to 
impress  the  standard  directions  of  right  and  left,  but  there  is 
an  abundant  facility  in  acquiring  them  too.  The  right 
deltoid  muscle  is  the  one  chietty  concerned  in  drawing  the 
light  arm  up  and  away  from  the  body,  and  without  our 
knowing  an\lhing  about  this  muscle,  we  yet  come  to  asso- 
ciate the  feeling  of  its  contraction  with  a  movement  away 
from  the  body  to  the  right  All  directions  that  call  forth 
the  play  of  the  same  muscles,  are  similar  directions  as  respects 
the  body  ;  different  muscles  mean  different  directions.  The 
gt^at  pectoral  bringing  the  arm  forward,  tlie  deltoid  lifting  it 
away  from  the  side,  the  trapezius  dmwing  it  backward,  indicate 
to  our  mind  so  many  different  positions  of  the  guiding  object ; 
and  we  do  not  confound  any  one  witli  the  others*  We  learn 
to  follow  the  lead  of  each  of  these  indications ;  we  make 
a  forward  step  to  succeed  the  contraction  of  the  pectoral,  a 
step  to  the  right  the  deltoid,  a  step  backwaitl  the  trapezius* 
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Situation,  or  relative  position,  is  known,  if  distance  and 
direction  are  known.  The  idea  of  position  implies  three 
points.  Two  points  might  give  extension,  but  relative 
position  implies  that  we  pass  from  A  to  B,  from  B  to  C,  and 
from  A  to  C.  Such  movements  often  repeated,  both  in  the 
direct  and  in  the  inverse  order,  impart  the  idea  of  permanent 
co-existence  in  relative  position,  which  amounts  to  an  expe- 
rience of  Extepsion.  The  multiplication  of  these  is  the 
enlargement  of  our  education  in  the  co-existing  and  extended, 
fi-om  which  at  last,  by  an  exercise  of  abstraction,  we  rise  to 
the  notion  of  Space  or  Extension  in  general. 

Farm  or  shape  is  determined  by  position.  It  depends 
upon  the  course  given  to  the  movements  in  following  the 
outline  of  a  material  body.  Thus  we  acquire  a  movement 
corresponding  to  a  straight  line,  to  a  ring,  an  oval,  &c.  This 
is  purely  muscular.  The  fixed  impressions  engrained  upon 
the  organs,  in  correspondence  with  these  forms,  have  a 
higher  interest  than  mere  discrimination.  We  are  called 
upon  to  reproduce  them  in  many  operations — in  writing, 
drawing,  modelling,  &c.;  and  the  facility  of  doing  so  will 
depend,  in  great  part,  upon  the  hold  that  they  have  taken 
upon  the  muscular  and  nervous  mechanism.  The  suscepti- 
bility and  the  retentiveness  of  impressions  necessary  to  draw 
or  to  engrave  skilfully,  are  principally  muscular  endowments. 

15.  So  much  for  the  qualities  revealed  to  us  by  touch, 
either  alone  or  in  ccmj  unction  with  movement.  The  accom- 
paniment of  activity  belongs  to  every  one  of  the  senses  ;  it 
serves  to  bring  about,  or  increase,  the  contact  with  the 
objects  of  the  sense.  There  is  in  connexion  with  each  of 
the  senses,  a  particular  verb,  or  designation,  implying  action ; 
to  tasie  implies  the  movement  for  bringing  the  substance 
upon  the  tongue ;  to  smell,  or  to  snuff,  means  an  active 
inhalation  of  the  odorous  stream  ;  to  fed  signifies  the  move- 
ment of  the  hand  or  other  organ  over  the  surface  in  search  of 
impressions  ;  in  like  manner,  to  hear  and  to  see  are  forms  of 
activity.  In  the  cases  of  taste  and  smell,  the  action  does  not 
contribute  much  to  the  sensation  or  the  knowledge ;  in  the 
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three  others  (two  especially)  it  is  a  material  element,  since  in 
all  of  them,  direction  and  distance  are  essential  parts  of  the 
infonuation.  Now,  since  movement  is  required  to  bring 
objects  within  reach,  the  value  of  any  of  our  senses  will 
depend  very  greatly  upon  the  activity  of  the  organs  that 
carry  the  sensitive  surface,  the  tentacula,  so  to  speak.  This 
activity  grows  out  of  the  muscular  and  nervous  energy  of 
the  frame,  and  not  out  of  the  particular  endowment  of  the 
sensitive  part  It  is  a  voluntary  exertion,  at  first  spon- 
taneous purely,  always  spontaneous  in  some  degree,  but 
linked  to,  and  guided  by,  the  sensibility.  The  flush  of 
activity  lodged  in  the  arm  and  fingers  is  the  first  inspiration 
towards  obtaining  impressions  of  touch ;  the  liking  or  dis- 
liking for  the  impressions  themselves,  come  in  to  modify  and 
control  the  central  energy,  and  to  reduce  handling  to  a  system. 

16.  Touch  being  concerned  in  innumerable  handicraft 
operations,  the  improvement  of  it,  as  a  sense,  enters  largely 
into  our  useful  acquisitions.  The  graduated  application  of 
the  force  of  the  hand  has  to  be  ruled  by  touch ;  as  in  the 
potter  with  his  clay,  the  turner  at  his  lathe,  the  polisher  of 
stone,  wood,  or  metal,  the  drawing  of  the  stitch  in  sewing, 
baking,  taking  up  measured  quantities  of  material  in  the  hand. 
In  playing  on  finger  instruments — the  piano,  guitar,  organ, 
&C. — the  touch  must  measure  the  stroke  or  pressure  that  will 
yield  a  given  effect  on  the  ear. 

17.  The  observations  made  on  persons  bom  blind  have 
furnished  a  means  of  judging  how  far  touch  can  substitute 
sight,  both  in  mechanical  and  in  intellectual  operations. 
These  observations  have  shown,  that  there  is  nothing  essential 
to  the  highest  intellectual  processes  of  science  and  thought, 
that  may  not  be  attained  in  the  absence  of  sight.  The 
integrity  of  the  moving  apparatus  of  the  frame  renders  it 
possible  to  acquire  the  fundamental  notions  of  space,  magni- 
tude, figure,  force,  and  movement,  and  through  these  to  com- 
prehend the  great  leading  facts  of  creation  as  taught  in 
mathematical,  mechanical,  or  physical  science. 

18.  The  skin  is  liable  to  feelings  not  produced  by  an 
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exteTHal  coBtact,  but  resembling  what  would  arise  from 
particular  age Dcies,  and  suggesting  those  agencies  to  the  mind. 
These  are  called  '  subjective  sensations.'  The  tingling  of  a 
limb  asleep,  formication — or  a  sensation  as  of  the  creeping  of 
insects,  heat,  chilliness,  &a,  are  examples. — (Todd  and  Bow- 
man, 1,433.) 

SENSE  OF  HEARINa 

Tliis  sense  is  more  special  and  local  than  the  foregoinj^, 
but  agrees  with  Touch  in  being  a  mechanical  sense  as  dis- 
tinguished from  the  chemical  senses — Taste  and  SmelL 

1.  The  ohji'ds  of  hearing  are  material  bodies  in  a  state  of 
trcmoTj  or  vibration,  brought  on  when  they  are  struck,  which 
vibration  is  communicated  to  the  air  of  the  atmosphere,  and 
is  thereby  propagated  till  it  reach  the  hollow  of  the  ear. 

All  bodies  whatever  are  liable  to  the  state  of  sonorous 
vibration ;  but  they  differ  very  much  in  the  degree  and  kind 
of  it.  The  metals  are  the  most  powerful  sources  of  sounds, 
as  we  see  in  bells ;  after  these  come  woods,  stones,  eartliy 
bodies,  A  bard  and  elastic  texture  is  the  property  needed. 
Liquids  and  gases  sound  very  little,  unless  impinged  by  solids. 
The  howling  and  rustling  of  the  wind  arise  from  its  playing 
upon  the  earth's  surface,  like  the  ^^olian  harp.  The  thunder 
is  an  example  of  a  pure  aerial  sound ;  the  effect,  great  as  it  is, 
beiug  very  small  in  comparison  to  the  mass  of  air  put  in 
agitation. 

It  belongs  to  the  science  of  Acoustics  to  explain  the  pro- 
duction and  lU'opagation  of  souud,  and  the  forms  of  sounding 
inairuments  of  all  kin  da.  Here  we  are  considering  the  effects, 
and  not  the  instruments  of  sound.  Even  the  human  voice, 
whose  description  cannot  be  omitted  in  a  treatise  on  mind, 
will  come  in  under  another  head. 

2.  The  orrfan  is  the  Ear,  '  It  is  divisible  into  three  parts 
— the  external  ear,  the  tympanum  or  middle  ear,  and  the 
labyrinth  or  internal  ear  ;  and  of  these,  the  two  first  are  to  be 
considered  as  accessories  or  appendages  to  the  third,  which  is 
the  sentient  portion  of  the  organ.* 
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The  §xiertial  ear  inclodes  *  the  pinna — the  part  of  the  ottter 
ear  which  projects  from  the  side  of  the  head^ — and  the  meatnH  or 
passage  which  leads  thence  to  the  ty  mpanum,  and  in  closed  at  ita 
inner  extremity  by  the  membrane  interposed  between  it  and  the 
middle  ear  (membrana  tympani)/ 

*  The  tympanum^  or  dram,  the  middle  chamber  of  the  ear,  is  a 
narrow  irregular  cavity  in  the  substance  of  the  temporal  bone» 
placed  between  the  inner  end  of  the  external  auditory  canal  and 
the  labyrinth.  It  receives  the  atmospheric  air  from  the  pharynx 
through  the  Eustachian  tube,  and  contains  a  chain  of  small  bonea^ 
by  means  of  which  the  vibratlona,  communicated  at  the  bottom 
of  the  external  meatus  to  the  membrana  tympani,  are  conveyed 
across  the  cavity  to  the  internal  ear,  the  sentient  part  of  the  organ. 
The  tympanum  oontalns  likewise  minute  muscles  and  ligaments 
which  belong  to  the  bones  referred  to,  as  well  as  some  nerves 
which  end  within  this  cavity^  or  only  pass  through  it  to  other 
parts.* 

As  to  the  cavity  of  the  tympanum,  I  shall  content  myaelf 
with  qaoting  the  description  of  the  anterior  and  posterior 
boundaries,  whereby  it  connects  itself  with  the  outer  and 
inner  portions  of  the  ear,  and  which  are  therefore  the  nmin 
links  in  the  line  of  commimication  from  without  inwarda 

The  outer  boundary,  formed  by  a  thin  gemi-tiTiiisparent  mem- 
branes ^^  membrana  tympani,  which  may  be  ^eeu  by  looking  into 
the  car,  'is  nearly  circular,  and  is  slightly  concave  on  the  outer 
surface.  It  is  inserted  into  a  groove  at  the  end  of  the  passage  of 
the  outer  ear,  and  so  obliquely  that  the  membrane  inclines  towards 
ibe  anterior  and  lower  part  of  the  canal  at  an  angle  of  45°.  The 
handle  of  one  of  the  small  bones  of  the  tympanum^  the  malleus, 
descends  between  the  middle  and  inner  layers  of  the  membrane 
to  a  little  below  its  centre,  and  is  6rmly  fixed  to  it ;  and  as  the 
direction  of  the  handle  of  the  bone  is  sliglitly  inwards,  the  outer 
surface  of  the  membrane  is  thereby  rendered  concave,* 

The  inner  wall  of  the  tympanum,  which  is  formed  by  the  outer 
anr&oe  of  the  internal  ear,  is  very  uneven,  presenting  several 
dfiTations  and  foramina.  The  foramina  or  openings  are  two  in 
number,  the  oval  foramen  (fenestra  ovalis)  and  the  round  or 
trtaaf^nlar  opening  (fenestra  rotunda).  Both  are  closed  with 
nuaafariliea,  which  render  the  inner  ear,  with  its  containing  liquid. 
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perfectly  tight.  To  one  of  them,  the  oval  foramen,  a  small  bone, 
is  attached,  the  other,  the  round  foramen,  has  no  attachment. 
These  two  openings  are  the  approaches  to  the  internal  ear,  and 
throngh  them  lies  the  course  of  the  sonorous  vibrations  in  their 
progress  towards  the  auditory  nerve. 

The  small  bones  of  the  tympanum  are  named  from  their 
appearance  as  follows  (beginning  at  the  outermost) :  the 
mcdleuSy  or  hammer,  attached  to  the  membrane  of  the  tym- 
panum ;  the  incus,  or  anvil ;  and  the  stapes,  or  stirrup,  which 
is  fixed  to  the  oval  opening  in  the  inner  ear,  called  the  fenestra 
ovalis.  The  incus  is  thus  intermediate  between  the  other  two, 
and  the  result  of  the  whole  is,  'a  species  of  angular  and 
jointed  connecting  rod  between  the  outer  and  inner  walls  of 
the  tympanic  cavity,  which  serves  to  communicate  vibrations 
from  the  mombrana  tympani  to  the  fluid  contained  in  the 
vestibule  of  the  internal  ear.' 

There  are  certain  small  muscles  attached  to  those  bones 
for  the  regulation  of  their  movements. 

The  infernal  ear,  or  luhyrlnth,  *  which  is  the  essential  or  sensory 
part  of  the  organ  of  hearing,  is  contained  in  the  petrous  portion 
of  the   temporal   bone.     It  is   made  up   of  two  very  diflferent 

Fio.  7.» 


•  '  An  enlarged  view  of  the  labyrinth  from  the  outer  side : — 1.  Vestibule. 
2.  Fenestra  ovalis.  3.  Superior  semicircular  canal.  4.  External  semicircular 
canal.  5.  Posterior  semicircular  canal.  6.  First  turn  of  the  cochlea.  7. 
Second  turn.  8.  Apex  of  Cochlea.  9.  Fenestra  rotunda.  •  Ampullae  of 
semicircular  canal. — The  smaUer  figure  represents  the  osseous  labyrinth  of 
the  natural  size.* — ^Quain). 
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ires,  known  respectively  as  the  osseous  aud  membranous 
inth  ' 

*  (L)  The  mieouB  hhjrinih  is  lodged  in  the  cancellated  strnc- 
ture  of  the  temporal  bone,  and  presents,  when  separated  from 
this,  the  appearance  shown  in  tho  enlarged  Eg^ure.  It  is  in- 
eompletely  divided  into  three  parts,  named  respectivolj  the 
Te«tibale,  tho  semicircular  canals,  and  the  cochlea.  They  are 
lined  throaghout  by  a  tliio  serous  membrane,  which  secretes  a 
clear  fiaid. 

*  (2.)  The  membranotts  lahjnnik  is  contained  within  tho  bony 
iabjriiitb,  and,  being*  smaller  than  it,  a  space  intervenes  Ixttween 
ti>e  two,  which  is  occupied  with  the  cleLir  fluid  just  referred  to. 

aetnr©  supports  the  numerous  minute  ramiiications  of  tbe 
nei-ve,  and  encloses  a  liquid  secretion.* 

The  minute  anatomy  of  these  parts  I  must  pass  over. 
le  w^dibide  is  the  central  chamber  of  the  mass,  and  is  the 
:>rtion  of  the  labyrinth  turned  towards  the  tympanum,  and 
^ntaining  the  cavities  of  conimuiiicatiou  above  desciil)eA 
The  semicircular  canaU  are  threu  bony  tubes,  situated  above 
and  behind  the  vestibule,  into  which  they  open  by  five 
apertures  j  each  tube  being  bent  so  as  to  tbrin  tlie  greater 
put  of  a  circle.  Tbe  cochlea  is  a  blunt  cone,  having  its 
irfi&ce  *  marked  by  a  spiral  groove,  which  gives  to  this  part 
tho  labyrinth  somewhat  of  the  appearance  of  a  spiral  shell 
— whence  its  name/  Its  interior  is  a  spiml  canal  divided 
ito  two  by  a  thin  partition,  deficient  at  the  apex  of  the 
chlea.  The  canal  opens  freely  into  the  cavity  of  the 
tibule; 

*  Within  the  osseous  lahynnth,  and  separated  from  its  lining 
braoo  by  a  liqaid    gecretioui   is  a  niembrauoas  structure, 

serire^s  to  support  the  ultimate  ramifications  of  the  aadi- 
%my    nerve.      In   the   ve&tibule   aud   semicircular    canals,     this 
&no  has  the  form  of  a  rather  complex  sac,  and  encloses  a 
called  the  endolymph  j  in  the  cochlea,  the  analogous  struc- 
meTclj  completes  the  lamina  spindis  (the  partition  of  the 
I  J,    and  ia   covered    by   the    membrano   wliich   lines    the 
cavity  of  the  osseous  labyrinth.* 
The  labyrinth  is  thus  to  be  considered  as  a  complicated 
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chamber  full  of  liquid,  and  containing  also  a  raembranons 
expansion  for  the  distribution  of  the  nerve  of  hearing.  Let 
us  next  advert  to  the  action  of  these  diflferent  parts  in  pro- 
ducing the  sensations  of  sound. 

3.  The  waves  of  sound  enter  the  passage  of  the  outer  ear, 
and  strike  the  membrane  of  the  tympanum.  The  structure 
of  the  outer  ear  is  adapted  to  collect  and  concentrate  the 
vibrations  like  an  ear-trumpet.  The  form  of  the  shell  gives 
it  a  reflecting  surface  for  directing  the  sound  inwards  ;  while 
the  passage  is  believed  to  increase  their  intensity  by  reson- 
ance. Eeaching  the  membrane  of  the  tympanum,  the  beats 
communicate  themselves  to  its  surface  and  set  it  vibrating, 
which  is  done  all  the  more  easily  that  the  membrane  is  very 
thin  and  light  in  its  structure.  Experiments  have  shown, 
that  the  only  means  of  receiving  with  effect  the  vibrations 
of  the  air,  is  to  provide  a  thin  stretched  membrane  of  this 
nature.  The  vibrations  of  the  membrane  are  communicated 
to  the  chain  of  small  bones  traversing  the  middle  ear,  and 
connected  through  the  oval  foramen  with  the  enclosed  liquid 
of  the  inner  ear.  By  these  means  a  series  of  beats  are 
imparted  to  the  liquid,  which  diffuse  themselves  in  waves 
all  through  the  passages  of  the  labyrinth,  and  operate  by 
compressing  the  membranous  labyrinth,  and  through  it  the 
imbedded  fibres  of  the  auditory  nerve,  which  comprei- 
sions  are  the  immediate  antecedent  of  the  sensation  of 
hearing.  The  character  of  the  sensation  will  of  course 
vary  with  the  character  of  the  waves,  according  as  they 
are  violent  or  feeble,  quick  or  slow,  simple  or  complex,  and 
so  forth. 

There  is  little  difference  of  opinion  as  to  the  general 
course  of  the  action  now  described.  The  transitions  have  all 
been  imitated  by  experiments,  and  it  has  been  found  that  the 
arrangement  is  a  good  one  for  bringing  about  the  ultimate 
effect,  namely,  the  gentle  compression  of  the  filaments  of  the 
nerve  of  hearing.  No  other  medium  could  serve  the  final 
contact  so  well  as  a  liquid,  but  in  order  to  impress  the  liquid 
itseli',  an  intermediate  apparatus  between  it  and  the  air  is 


MUSCLES  OF  THE  EAR 


195 


F^Tiisita  This  interraediate  apparatus  is  solid,  and  com- 
jioseJ  of  two  parts,  the  first  a  li«ht  expruided  Diembran^?, 
susceptible  to  the  beats  of  the  air,  the  second  firm  and 
compact  (the  chain  of  bones),  to  produce  a  sulFiciently 
powerful  undulation  in  the  liquid  The  menibmne  once 
a(rt.*ct<Hl  is  able  to  communicate  vibmtions  to  the  bones  ;  and 
the  3a&t  of  tlie  chain,  the  stapes,  is  able  to  impress  the 
labyrinthine  fluid.  So  far  the  process  has  been  rendered 
fiutticieutly  intelligible. 

The  separate  functions  of  the  different  parts  of  the  iimer 
ear  are  not  understood.  In  the  cochlea  (the  most  important 
j>art),  the  membrane  w^hcrein  the  nerve  is  spread  takes  on 
I»i*culiar  tooth-shaped  forms,  and  also  contains  elastic  films  or 
Umiiue.  The  length  of  each  lamina  is  about  yj^r  of  an  inch, 
and  their  tliickness  r=ri^?(y  of  an  inch.  The  Lmdtii^  lie  upon 
the  ends  of  the  tootli-shaped  forms,  and  are  arranged  like  the 
keys  of  a  piano,  and  closely  packed  together.  Wundt  believes 
that  different  tones  affect  diflerent  parts  of  the  nerve  of 
h<*aring  thus  disposed,  and  that  as  elastic  bodies  respond 
each  to  some  particular  tone,  and  remain  quiet  when  other 
t/ioes  are  sounded,  so  these  elaastic  lamiUiT  are  divided  into 
groufis  for  sepamte  notes,  and  excite  the  connected  nen^e 
fibres  accordingly. 

There  are  three  muscles  in  the  interior  of  the  tympanum 
attached  to  the  small  l>ones.  The  largest,  called  kmor 
tifmpani,  is  inserted  in  the  malleus,  and  its  direction  is  such 
a£  to  draw  inwards,  and  tighten  the  membrane  of  the  tym- 
panum. The  second,  lajufor  tympnni,  also  inserted  in  the 
Jitalleus,  is  supposed  to  have  the  action  indicated  by  tlie 
name»  but  its  muscular  character  has  been  doubt^jd  ;  the 
iriembrane  of  the  tympanuin  w*onld  relax  by  mere  elas- 
ticity, when  the  action  of  the  tensor  muscle  is  remitted. 
The  third  muscle  is  the  stapfdin^,  attached  to  the  stapes,  and 
€e<eming  to  govern  the  contact  of  tliat  bone  with  the  mem- 
hiaoe  of  the  oval  foramen  :  the  tensor  tympaui  concurring 
with  it  to  tighten  the  membrane. 

It  has  not  been  well  ascertained  on  what  occasions  and 
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with  what  effect  the  tensor  tympani  is  brought  into  play. 
The  only  distinct  observation  on  the  matter  is  that  made  by 
WoUaston,  namely,  that  when  the  membrane  of  the  tym- 
panum is  stretched,  the  ear  is  rendered  less  sensible  to  grave 
sounds,  such  as  the  deep  notes  of  the  organ,  or  the  sounds  of 
thunder  and  cannon.  If,  therefore,  the  ear  is  exposed  to 
very  intense  sounds  of  the  deep  kind,  such  as  the  firing  of 
artillery,  the  tensor  tympani  coming  into  play  would  in  some 
measure  deaden  the  effect.  The  action  would  make  little  or 
no  difference  to  the  hearing  of  acute  sounds,  such  as  the 
shaq)  notes  of  a  call- whistle.  Probably  these  muscles  are 
excited  by  the  reflex  action  of  the  sounds ;  possibly,  also, 
they  may  be  of  the  voluntary  class,  that  is,  they  may  come 
into  play  in  the  voluntary  acts  of  listening  and  of  preparin^^ 
the  ear  to  resist  loud  sounds.  The  only  circumstance  assign- 
able as  determining  the  reflex  action  of  the  tensor  tympani  is 
simply  the  intensity  of  the  sound.  We  may  suppose  that 
every  sound  whatever  briugs  on  a  reflex  action  to  stretch  the 
memln'iine,  and  the  stronger  the  sound  the  greater  the  action. 
When  sounds  are  too  loud,  and  of  tlie  grave  kind,  this 
tension  mitigates  tlieni ;  when  too  loud  and  acute,  it  either 
has  no  eilect,  or  makes  the  evil  worse. 

'  Dr.  WoUaston  performed  many  experiments  upon  the 
effects  of  tension  of  the  menibrana  tympani,  and  he  found 
that  deafness  to  grave  notes  was  always  induced,  which,  as 
most  ordinary  sounds  are  of  a  low  pitch,  is  tantamount  to  a 
general  d(.*arnes3.  Slirill  sounds,  however,  are  best  heard 
when  the  tympanic  membrane  is  tense.  Mliller  remarks, 
and  we  have  frequently  made  the  same  observation,  that  the 
dull  rumbling  sound  of  carriages  passing  over  a  bridge,  or  of 
the  firing  of  cannon,  or  of  tlie  beating  of  drums  at  a  distance, 
ceases  to  be  heard  immediately  on  the  menibrana  tympani 
becoming  tense  ;  while  the  treading  of  horses  upon  stone 
])aveni(;nt,  the  more  shrill  creaking  of  carriages,  and  the 
rattling  of  paper,  may  be  distinctly  heard.* — TouD  and 
Bowman,  vol.  II.,  p.  95. 

4.  i*assing  now  to  Sounds  considered  as  sensations,  we 
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may  distinguisli  these  into  three  classes  ;  the  first  comprifiea 
the  general  effects  of  sound  as  determined  by  equality, 
Intensity,  and  Volume  or  Quantity,  to  which  all  ears  are 
sensitivcL  The  second  class  includes  ^lusical  sounds,  for 
which  a  susceptibility  to  ritch  is  requisite.  Lastly,  there 
is  the  sensibility  to  the  Articulatenesg^  Distance,  and 
Direction  of  sounds,  which  are  the  more  intellectual  pro- 
perties. 

5.  Swf!etnc'ss. — Under  the  head  of  Quality,  the  tenns 
sweet,  rich,  mellow,  are  apjilied  to  the  pleasing  effects  of 
simple  soujida  Instruments  and  voices  are  distinguished  by 
the  sweetness  of  their  individual  tones  ;  there  is  something 
in  the  material  and  mechanisui  of  an  instrument  that  gives  a 
sweet  and  rich  effeet,  apart  altogether  from  the  music  of  the 
airs  performed  upuu  it.  Other  iListrnmeuts  and  sounds  have 
a  grating*  harsh,  unpleasant  tone,  like  bitterness  in  taste,  or  a 
stink  in  the  nostrils.  Some  substances,  by  their  texture,  have 
a  greater  sweetness  of  note  than  others.  Thus  sOver  is  dis- 
lingiiished  among  the  metals  ;  and  glass  is  also  remarkable 
for  rich,  mellow  tones. 

The  researches  of  Hclraholtz  and  others  seem  to  establish  the 
fiict  that  the  differences  of  sounds  as  regards  Sweetness  (with  ils 
oppusites)^  Timbre,  and  Vowel  Quality,  arc  owing  to  the  conibi* 
nation  of  the  pnncipal  tone  of  each  with  a  number  of  over^tonen; 
which  combinations  are  susceptible  of  great  variety.  So  strong 
18  the  tendency  of  sounding  bodies  to  yield  these  over-tones — a 
vibrating  string  nearly  always  vibrates  in  fiiietiuns  as  well  as  in 
ltd  whole  length — that  pure  tones,  although  experimentally  pro- 
daciblei  are  scarcely  known  to  ns  at  all.  Tones  very  nearly  pure 
arise  from  widcsstopped  organ  pipes.  The  etfect  of  these  on  the 
car  is  mellow,  but  insipid  j  they  are  intermediate  between  the 
tireei  and  the  harsh. 

According  to  this  view,  the  sweetness,  even  of  an  individual 
aoand,  is  a  harmony;  the  ground  tone  is  combined  with  over- 
toneii  in  a  pleasing  concord.  A  harsh  grating  sound  is  a  combi- 
nation  of  dissonant  tones.  Noise,  as  opposed  to  the  sweet  or  the 
SDelodionft,  is  dissonance. 

On  this  theoretical  basiSi  the  primary  division  of  sounds  would 
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be  into  Simple  sounds,  Sweet  combinations  or  concords,  and  Harsb 
combinations  or  discords.  Bat  as  simple  soands  are  practically 
non-existent,  we  may  still  abide  by  tbe  three- fold  classification  in 
the  text,  namely,  (1.)  Sweetness  and  Harshness,  (2.)  Intensity, 
and  (3.)  Volume.  The  second  and  third  properties.  Intensity 
and  Volume,  are  important  modifications  of  sound  whatever  be 
the  degree  of  sweetness  or  of  harshness;  and  they  give  a 
character  to  such  as  belong  to  neither  extreme. 

The  sensation  of  the  sweet  in  sound  I  have  characterized 
as  the  simple,  pure,  and  proper  pleasure  of  hearing ;  a  pleasure 
of  great  acuteness  but  of  little  inassiveness.  The  acuteness 
of  it  is  proportioned  to  the  rank  of  the  ear  as  a  sensitive 
organ,  or  to  the  susceptibility  of  the  mind  to  be  stirred  and 
moved  through  the  channel  of  hearing.  There  is  a  great 
superiority  in  the  endurableness  of  sweet  sounds  over  the 
sweets  of  the  inferior  senses.  In  Touch  the  distinction 
exists  in  the  comparison  with  Taste  and  Smell ;  in  Hearing  , 
there  is  a  farther  progress,  and  we  shall  have  to  note  the 
crowning, pitch  of  this  important  property  when  we  come  to 
the  sense  of  Sight.  By  virtue  of  this  fact  we  can  obtain  from 
sight  and  hearing  a  larger  amount  of  enjoyment  within  the 
same  degree  of  fatigue  or  exhaustion,  or  before  reaching  the 
point  of  satiety.  Hence  one  reason  for  terming  these  the 
'  higher  senses.* 

The  persistence  in  the  intellect,  which  governs  the  ideal 
continuance  and  reproduction  of  the  pleasures  and  pains  of 
sound,  is  of  the  same  Iiigh  order,  and  probably  grows  out  of 
the  same  fundamental  superiority  of  the  sense. 

The  opposite  of  sweetness  is  described  by  the  epithets 
harsh  and  grating,  and  is  the  characteristic  pain  of  hearing. 
13ut  in  accounting  for  the  extremely  painful  sounds,  we  must 
not  confine  ourselves  to  the  fact  of  dissonance. 

G.  Intensity,  Loucbiess. — Sounds  are  more  or  less  faint  or 
loud.  A  gentle  or  moderate  sound,  neither  sweet  nor  harsli, 
is  agreeable  in  stillness,  simply  as  a  sensation,  and  under  the 
conditions  wherein  stimulation,  as  such,  is  pleasurable^ 
According  as  the  loudness  of  a  sound  increases,  so  iloes  the 
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sdmulatioiu  The  effect,  at  a  given  point,  takes  the  character 
of  pungency,  like  the  action  of  ammonia  on  the  nose,  or  a 
smart  struke  oa  the  skin,  A  loud  speaker  is  exciting,  Thts 
rattle  of  carriages,  tlie  jingle  of  an  iron  work^  the  mme  of  a 
cotton  mill,  the  ringing  of  bells  close  to  the  ear,  the  discharge 
of  tou^ketry  and  ordnance,  are  all  exciting  from  theb  in- 
tensit}- ;  to  fresh  and  vigorous  nerves  plunged  into  them  after 
qaietness,  these  noises  give  pleasure.  They  may  be  described, 
however,  as  a  coarse  excitement ;  there  is  a  great  cost  of  tear 
and  wear  of  nerve  for  the  actual  satisfaction. 

The  intensity,  rising  beyond  a  certain  pitch,  turns  to  pain. 
The  screeching  of  a  parrot-house,  the  shrill  barking  of  the 
smaller  species  of  dogs,  the  whistling  in  tlie  fingers  practised 
by  boys  in  the  streets,  tlie  screaming  of  in  flints,  are  instances 
of  painful  pungency.  The  sliarping  of  a  saw,  and  the  scratch- 
ing of  a  piece  of  glass,  yield  an  intense  shrill  note.  In  most 
of  these  cases,  we  ninst  sui>pose  an  element  of  dissonance  as 
well  as  a  great  and  smartiug  intensity.  The  only  criterion  of 
l&arked  dissonance,  as  ojiposed  to  mere  pungency,  is  the 
offence  given  to  the  ear  under  all  conditions,  and  not  merely 
under  fatigue  or  exhaustion. 

The  siuldcnness  of  sounds,  by  the  abrnpt  transition,  aggra- 
vates their  intensity  on  the  general  principle  of  Relativity. 
If  unexpected,  they  produce  the  discomposure  usually  attend- 
ing a  breach  of  expectation. 

7-  Volume  or  Quantity, — This  means  the  sound  coming 
from  a  sounding  mass  of  great  surface  or  extent  The  waves 
of  the  *  many  sounding  sea/  the  thundery  discharge,  the 
how  Hug  winds,  are  voluminous  sounds,  A  sound  echoed 
from  many  sides  is  voluminous.  The  shout  of  a  great  mulii- 
tude  is  impressive  from  the  volume.  Grave  sounds,  inasmuch 
9A  they  require  a  larger  instrument,  are  comparatively  volu- 
minotta 

Wlielhcr  sounds  be  sw^et  or  indifferent,  their  multipli- 
cJiiion  has  an  agreeable  efft-ct  on  the  ear.  The  sensation  h 
extended  in  volume  or  amount  wjihuut  the  wa.ste  of  nervous 
power  accompanying  great  pnngeiicy.     Both  physically  and 
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mentally,  these  sounds  conform  to  the  laws  of  massive  sensa- 
tion. 

If  a  sound  is  intrinsically  harsh  or  grating,  or  if  painful 
from  intensity,  the  increase  in  volume  will  be  an  increase  of 
pain ;  as  in  machinery.  The  braying  of  the  ass  combines 
the  harsh  and  the  voluminous. 

8.  Pitch  or  Time. — By  pitch  is  meant  the  acuteness  or 
graveness  of  a  sound,  as  determined  by  the  ear,  and  resolvable 
into  the  rate  of  vibration  of  the  sounding  body,  or  the 
number  of  vibrations  in  a  given  time.  The  gravest  sound 
audible  to  the  human  ear  is  (according  to  Helmholtz)  16 
vibrations  a  second ;  the  highest  audible  soimd  corresponds 
to  38,000  vibrations  a  second ;  being  a  compass  of  eleven 
octaves.  One  of  the  deepest  tones  in  use  on  orchestra  instru- 
ments is  the  E  of  the  double  bass,  giving  41J  vibrations  a 
second.  The  highest  note  of  the  orchestra  (1)  of  the  piccolo 
flute)  is  4752  vibrations.  (Helmholtz  :  Tyndall's  Lectures  on 
Sound,  p.  72).  The  practical  range  is  thus  about  seven 
octaves.  At  the  upper  limit  of  hearing,  persons  differ  as 
much  as  two  octaves ;  the  s([ueak  of  the  bat  and  the  sound 
of  a  cricket  are  unheard  by  some  ears. 

A  sound  of  uniform  pitch  is  a  musical  note.  In  the  fact 
of  uniform  continuance,  tliere  is  a  pleasure  of  the  nature  of 
harmony.  It  is  only  such  sounds  that  can  be  farther  com- 
bined into  musical  harmonies. 

Although,  in  music,  less  intervals  than  a  semitone  are  not 
admitted,  the  ear  can  distinguish  still  smaller  differences. 
A  quarter  of  a  tone  makes  a  marked  difference  to  an  ordinary 
ear.  A  good  musician  can  distinguish  two  tones  whose 
vibrations  are  as  1149  to  1145,  sounded  after  each  other,  and 
even  a  smaller  difference  if  they  are  sounded  together.  Two 
pitchforks  whose  number  of  vibrations  per  second  are  1209 
and  1210,  sounded  simultaneously,  can  be  distinguished  by  a 
first-rate  ear. 

9.  The  waxing  and  leaning  of  sound.  The  gradual  in- 
crease or  diminution  of  the  loudness  of  a  sound,  is  one  of  the 
effects  introduced  into  musical  composition,  owing  to  the 
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/  lias  to  iinpai-t  additiotial  pleasure.  Hie  bowling  or 
J  of  the  wiod  has  sometimes  this  character,  and  pro- 
duces a  deep  impression  upon  all  minds  sensitive  to  sound. 
The  dying  away  of  sound  is  especially  noted  as  touching : 
*  that  miisic  hath  a  dying  foil/  It  may  he.  that  a  muscular 
feeling  enters  into  this  sensation  :  tlie  gradually  increased  or 
relaxed  tension  of  the  muscles  of  the  ear  being  a  probahle 
accompaniment  of  the  increase  or  diminution  of  loudness. 
We  cannot  affirm,  however,  that  it  may  not  be  dim  to  the 
auditory  ner\'es  alone.  When  the  pitch  is  gradually  changed, 
as  well  as  the  degree,  wg  liave  a  farther  modification  intro- 
duced into  musical  composition,  but  apt  to  degenemte  into 
the  *  whine'  or  *  sing-song/  In  the  notes  of  birds,  we  raay 
tmce  this  effect  j  in  the  execution  of  accomplished  singers, 
in  the  violin  and  other  instruments,  and  in  the  cadences  of  a 
mn^ical  orator,  we  may  likewise  observe  it ;  in  all  cases 
telling  powerfully. 

10.  Harmony  and  Dkcord—'The  concurrence  of  two  or 
mare  sounds  may  be  pleasing  or  un pleasing,  irrespective  of 
their  character  individiuilly*  The  pleasurable  concurrence  is 
called  Harmony.  It  is  dependant  upon  tlie  numerical  rektion- 
ihip  of  the  vibmtions  of  the  two  sounds.  Simple  ratios,  as 
1  to  2  (octave),  2  to  3  (firth),  3  to  4  (fourth),  4  to  5  (major 
tMrd},  5  to  6  (minor  third),  are  harmouions  in  the  order 
stated.  All  these  are  admissible  in  musical  composition,  and 
are  tenned  cJurrds,  The  combination  8  to  9  (a  single  tone)  is 
a  dissonant  combination  ;  15  to  10  (a  semi-tone)  is  a  grating 
discord. 

It  has  already  been  mentioned  that  an  individual  sound 
whose  character  is  sweetness,  is  already  a  harmony,  or  concord 
uf  matjy  sounds ;  the  main  tone  being  comhined  with  over- 
tooea  In  music,  these  sounds  are  still  farther  combined^ 
accorrliog  to  the  general  laws  of  harmony. 

Tlie  pleasure  of  harmony  is  a  wide-spread  fact  of  the 
kamao  mind ;  it  extends  to  sight  as  well  as  to  ht.*aring,  and  is 
^»l  wantiog  in  the  inferior  senses  ;  we  may  have  harmonizing 
or  discurd&nt  tastes.     In  the  higher  emotions,  a  concurrence 
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may  be  either  harmonious  or  discordant  The  foundation  of 
the  pleasure  is  probably  the  same  throughout ;  it  is  a  general 
principle  whereby  mental  states  are  regarded  as  either  ca- 
operatiniT,  or  conflictiug,  with  each  other;  in  the  one  case, 
economizing  nervous  power  and  bringing  pleasure;  in  the 
other,  wasting  power  and  causing  pain. 

11.  Timbre. — ^This  means  the  difference  between  sounds, 
otherwise  the  same,  proceeding  from  diflerent  materials, 
instruments!,  or  voices.  We  recognize  a  qualitative  difference 
betwet^n  the  llute  and  the  violin,  or  between  the  trumpet  anil 
the  clarionet ;  we  can  distinguish  between  one  violin  and 
another,  and  between  ddferent  voices  sfmnding  the  same  notes 
with  the  same  intensity.  These  differences  are  now  explained 
by  the  presence  of  auxiliary  upper  tones  in  all  instruments  ; 
which  tones  vary  with  the  material  and  the  instrument  It 
is  supposed  that  perfectly  pure  tones  identical  as  regards  pitcli 
and  intensity,  would  bo  umbstlnguishable,  whatever  might 
be  their  source. 

12.  Articulate  sounds. — Of  articulate  sounds,  some  have  a 
character  so  peculiar  tliat  our  discriminntion  of  them  is  no 
surprise.  The  hissing  sound  of  Sy  the  burring  of  the  r,  the 
hum  of  the  in,  are  well  marked  modes  of  producing  variety 
of  effect.  We  can  understand  how  each  shuuM  impart  a 
different  kind  of  shock  to  the  nerve  of  hearing.  So  we  can 
see  a  reason  for  distinguishing  the  abrupt  sounds  p^  t,  k  from 
the  continuous  or  vocal  sounds  &,  d^  and  g,  and  from  the  same 
sounds  with  the  nasal  accompaniment  m,  n,  ng.  It  is  not 
quite  so  easy  to  explain  the  distinctinn  of  shock  between  the 
labials,  dentals,  and  gutturals  ;  still,  if  we  compare  p  (labial), 
with  k  (guttural),  we  can  suppose  that  the  stroke  that  gives 
the  h  is  harder  than  the  other. 

The  vowel  sounds  are  explained  by  the  over-tones  (octaves) 
concurring  with  each  fundamental  tone,  and  varying  according 
to  the  resonance  of  the  mouth,  the  form  of  which  is  altered 
for  each  vowel  When  the  ground  tone  is  heard  nearly  alone» 
the  sound  has  the  character  of  u  (full).  The  o  has,  along  with 
the  ground  tone,  the  nuxt  octave  audibly  combined.     The  a 


ARTICULATE  S0X7NDS.  203 

(th)  is  characterized  by  the  marked  presence  of  the  very  high 
octaves.* 

The  same  principle  is  applied  to  explain  differences  in  the 
eoDSOoant  sounds ;  but  as  respects  these,  there  are  other 
palpable  distinctions  such  as  we  have  alluded  to  above. 

Some  persons  are  distinguished  by  their  nice  discrimina- 
tion of  articulate  sounds.  If  the  foregoing  theory  be  correct, 
a  good  ear  for  musical  notes  should  be  also  a  good  ear  for 
articulation,  seeing  that  the  articulate  soimds  involve  compo- 
site musical  tones.  An  ear  for  pitch  is  thus  the  basis  both  of 
music  and  of  speech.  Strictly  speaking,  however,  this  applies 
to  the  vowels.  The  discrimination  of  consonants  may  depend 
oa  other  qualities  of  the  ear ;  a  circumstance  requiring  to  bo 
adverted  to,  seeing  that,  in  point  of  fact,  the  good  musical  ear 
is  not  always  a  good  articulate  ear.  The  sense  of  Time  is 
not  confined  to  any  organ  or  any  class  of  feelings ;  but  it  may 
attain  to  great  perfection  in  hearing. 

13.  The  perception  of  distance  can  result  from  nothing 
Imt  experience.     I  quote  from  Longet     *As  soon  as  the 
oigan  presents  a  sensibility  and  a  development  sufficient  for 
discerning  easily  the  relative  intensity  of  two  consecutive 
sounds,  nothing  farther  is  necessary  in  order  to  acquire  the 
notions  of  distance  and  direction  of  the  body  from  which  the 
sonorous  waves   emanate.      In  fact,   if  a  sound  is  already 
known  to  us,  as  in  the  case  of  the  human  voice,  or  an  instru- 
ment, we  judge  of  its  distance  by  the  feebleness  of  its  im- 
pression upon  the  nerve  of  hearing ;  if  the  sound  is  one  whose 

*  The  following  is  HelinQoltz*8  table  for  the  leading  vowel  sounds : — 
Ground- 
Vowel.    Tone.      2nd.         3rd.           4th.  6th.           6th.  7th. 
a  (fall)    strong       —          weak            —  —             —  — 
o  (oh)      strong    strong      (weak)       (weak)  —              —  — 
e  (get)     strong  middling    strong       (weak)  (weak)           —  — 
i  (bit)      weaker    strong  (yery  weak)  strong  (middling) 
a  (ah)      strong   (weak)      weak      middling  stronger    stronger  stronger 


than  3  and  4. 

The  parentheses  denote  that  the  tones  thej  inclose  are  not  absolutely  neoes- 
mry  to  the  making  of  the  special  vowel-sound. 
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intensity,  at  a  given  distance,  is  unknown,  as,  for  example, 
thunder,  we  suppose  it  nearer  according  as  it  is  louder.' 

We  are  apt  to  mix  inferential  processes  with  our  judgment 
of  distance.  If  we  are  led  to  imagine  that  a  sound  is  farther 
off  than  it  really  is,  we  seem  to  hear  it  stronger  than  it  is. 
Aw^aking  suddenly  in  the  night,  we  hear  a  faint  noise,  and 
suppose  it  much  louder,  our  notion  of  its  real  distance  being 
for  a  few  moments  vague  and  confused.  It  being  an  effect  of 
distance  that  sounds  fade  away  into  a  feeble  hum,  when  we 
encounter  a  sound  whose  natural  quality  is  feeble,  like  the 
humming  of  the  bee,  we  are  ready  to  imagine  it  more  distant 
than  the  reality. 

14.  Direction. — This  is  a  purely  intellectual  sensation,  in 
other  words,  is  of  importance  as  leading  us  to  perceive  the 
situation  of  the  objects  of  the  outer  world  whence  the  sound 
takes  its  rise. 

The  following  extract  from  Longet  indicates  the  kind  of 
experience  that  gives  us  the  feeling  of  direction  : — 

'  With  regard  to  the  direction  of  the  sonorous  waves,  we 
can  at  present  only  say,  that  the  knowledge  of  it  is  owing  to 
a  process  of  reasoning  applied  to  the  sensation.  Thus,  we 
hear  distinctly  a  sound  emanating  from  a  given  point,  what- 
ever be  the  position  of  the  head  ;  but  the  ear  being  able  to 
judge  of  slight  differences  in  the  intensity  of  sounds,  we 
remark  that,  in  certain  positions  of  the  head,  the  sound  seems 
stronger.  We  are  hence  led  to  place  our  head  in  one  fixed 
position  as  regards  the  sounding  body.  But  our  sight  tells 
what  is  this  direction  of  most  perfect  hearing  ;  and  we  then 
apply  the  observation  made  on  bodies  that  we  can  see  to 
those  that  are  not  seen.* 

The  combined  action  of  the  two  ears  also  favours 
the  perception  of  direction  of  sound  very  materially.  A 
person  that  has  become  deaf  on  one  ear,  is  usually  unable 
to  say  whether  a  sound  is  before  or  behind.  The  change  of 
effect  produced  by  a  slight  rotation  of  the  head,  is  such  as  to 
indicate  direction  to  the  mind.  For  while  the  sound  becomes 
more  perceptible  on  one  ear, — the  ear  turned  to  face  the 
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object  more  directly, — the  sound  iii  the  other  ear  is  to  the 
same  degree  obscurei  When  the  head  is  so  placed,  after 
various  trials,  tliat  the  greatest  force  of  sensation  is  felt  on  the 
ri^ht  ear,  and  the  least  on  the  left,  we  then  infer  tliat  the 
sounding  body  is  away  to  the  right ;  when  the  two  effects  are 
equal,  and  when  any  movement  of  the  head  makes  them 
uticqiia],  we  judge  the  sound  to  be  eitlier  right  in  front  or 
behind ;  and  we  can  further  diseriniinate  so  as  to  determine 
between  these  two  snppositioos.* 

The  sense  of  direction  is  by  no  means  very  delicate,  even 
after  being  edncated  to  the  full  We  can  readily  judge 
whether  a  voice  be  before  or  behind,  right  or  left,  up  or 
down  ;  but  if  we  were  to  stand  opposite  to  a  row  of  persons, 
at  a  distance,  say,  of  ten  feet,  we  should  not  be  able,  I 
aipprehend,  to  say  which  one  emitted  a  sound.  This  confusion 
19  veil  known  to  schoolmasters.  So  it  is  next  to  impossible 
to  find  out  a  skylark  in  the  air  from  the  sound  of  its  song 

15.  The  duration  of  the  feeling  of  an  individual  beat  can 
l>e  appreciated  by  noting  at  what  inteiTals  a  succession  of 
b*_»ats  seems  an  uninterrupted  stream  of  suund.  This  makes, 
in  fact*  the  inferior  limit  of  the  audibility  of  sounds.  Frtnu 
the  experiments  of  Ilehuholtz,  it  wonld  appear  that  a  series 
of  beaia  begins  to  be  felt  as  continuous  when  they  number 


•  Aceording  to  Ed.  Weber,  in  deteriiniiiTii?  tlie  directinu  of  sfiunds,  wo 

employ  the  external  ear  for  those  coming  tjom  abnave,  belowf,  bdiind,  be.<furo  ; 

ih»  tjiDpitnuro  for  those  coming  from  k'tt  to  right     Ho  crndo  tho  following 

txprrimeQU : — Tbo  head  woji  inserted  in  water*  tho  air-pA8«age  being  filled 

Willi  ftir,  »o  thjLt  the  tympanum  was  fres  to  vibrate.     In  that  case,  tho  enr 

f«oogni#i?d  the  sounds  a^  extcmul  tj  Itself,  but  could  dmtinguioh  th^m  only  oa 

f^bl  or  h'ft  in  direction.     When,  further,  tho  €iir  itself  waft  filled  with  wuter^ 

MmI  IIm  Croe  action  of  the  tympanum  arrt^stt  d^  tbo  Bon^e  of  oxtomulity  alta- 

ytbcr  wi»  lo«t*     Tho  feelinga  were  regarded  as  subjtctive.     It  was  observed 

by  E.  H.  Weber  that  tbe  uniting  of  the  double  Bensalion  from  the  two  ears 

(■JialdgQua  to  binocular  virion)  has  its  limits.     If  two  watches  with  different 

atat  of  ticking  arc  held  before  one  ear«  tho  f^ar  dietingui^ht^M  tho  ptrit^^d^  wht^-n 

IIm  flIfokcA  of  the  two  fall  together^  and  forms  to  it5olf  a  rhythrn  out  of  the 

two  leriot  of  utrokcs.     If  the  watches  aro  upplitd,  one  to  each  <oar,  th</Hfln8e 

of  rbjtbia  is  lost     The  miud  can  no  longer  make  the  combinaliou  effected 

vikm  ibo  two  watches  ore  applied  ftt^paratcly  to  tho  two  eon. 
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sixteen  in  a  second ;  so  that  the  impression  of  each  must 
continue  not  less  than  the  sixteenth  part  of  a  second. 

16.  The  subjective  sensations  of  the  ear  are  such  as  buzzing, 
ticking,  and  humming  sounds.  They  arise  from  disease  of  the 
brain,  or  the  auditory  nerve,  obstructions  in  the  tympanum 
and  Eustachian  tube,  &c. 

SENSE  OF  SIGHT. 

1.  The  objects  of  sight  include  nearly  all  material  bodies. 
Their  visibility  depends  on  their  being  acted  on  by  Light, 
hitherto  the  most  inscrutable  of  natural  agents.  Certain 
bodies,  as  the  Sun,  the  Stars,  flame,  solids  at  a  high  tempera- 
ture, give  origin  to  rays  of  light,  and  are  called  self-luminous. 
Other  bodies,  as  the  Moon,  the  Planets,  and  the  greater 
number  of  terrestrial  surfaces,  are  visible  only  by  reflecting 
the  rays  they  receive  from  the  self-luminous  class. 

The  reflexion  of  light  is  of  two  sorts :  mirror  reflexion, 
which  merely  reveals  the  body  that  the  light  comes  from  ;  and 
reflexion  of  visibility,  which  pictures  the  reflecting  surface. 
In  this  last  mode  of  reflexion,  the  light  is  broken  up  and 
emitted  in  all  directions  exactly  as  from  a  self-luminous 
original.  Visible  surfaces  receiving  light  from  the  sun  have 
thus  the  power  of  absorbing  and  re-issuing  it,  while  a  mirror 
simply  gives  a  new  direction  to  the  rays.  When  we  look  at 
a  picture  in  a  bad  light,  we  find  that  the  rays  of  reflexion 
overpower  the  rays  arising  from  the  coloured  surface  of  the 
picture  ;  consequently  the  picture  is  imperfectly  seen. 

As  regards  vision,  bodies  are  either  opaque  or  transparent. 
There  is  a  scale  of  degrees  from  the  most  perfect  opacity,  as 
in  a  piece  of  clay,  to  the  most  perfect  transparency,  as  in  air. 
According  as  bodies  becohie  transparent,  they  cease  to  be 
visible. 

The  transparency  of  Air  is  not  absolutely  perfect ;  that  is 
to  say,  light  in  passing  through  the  atmosphere  is  to  a  certain 
small  extent  arrested,  and  a  portion  reflected,  so  as  to  make 
the  mass  faintly  visible  to  the  eye.     When  we  look  up  into 
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the  sky  tbrotigh  a  cloudless  atraosplieie,  all  tlic!  illumiQatioii 
rtecoivecl  beyond  tlie  suu's  disc  is  liglit  reflected  by  the  atmos- 
phere iUelf,     Liquids  are  still  less  transparent ;  although  they 
transLoit  lij^ht  so  as  to  show  objects  be}  oud  them,  they  also 
Tuflect  a  sntlicient  portion  to  be  themselves  visible.     Light 
falling  upon  the  surface  of  water  is  dealt  with   in   three 
different  ways,     One  portion   passes  through,  a   second  is 
Tvflected  as  from  a  mirror,  a    third   very  §mall   portion  is 
absorbed  and  radiated  anew,  so  as  to  make  the  surface  visible 
as  a  surface.     The  same  threefold  action  obtains  in  transparent 
aolids,  as  glass,  crystal,  &c.    It  is  to  be  remarked  of  solid 
bodies  that  they  are  almost  all  transparent  to  a  certain  small 
depth,  as  shown  by  holding  up  their  plates  or  laminae  to  the 
light     Gold  leaf,  for  example,  permits  the  passage  of  light ; 
aad  any  other  metal,  if  similarly  attenuated,  would  show  the 
&ame  effect.     There  is,  however,  in  this  cose,  an  important 
difference  to  be  noted,  inasmuch  as  objects  are  not  distinctly 
aeen,  although  light  is  tiunsmittcd  ;  hence  the  name  *  translu- 
cent* is  applied  to  the  case  to  distinguish  it  from  proper 
Umnspareucy.     There  may  be  something  more  than  a  iifter- 
eiioe  of  degree  between  the  two  actions. 

Opaque  bodies  may  diffuse  much  light  or  little  :  some 
substances,  such  as  chalk  and  sea  foam,  tan  it  a  large  body  of 
light;  charcoal  is  remarkable  for  al)Sorbing  without  i*e*emissiou 
of  the  sun's  rays.  This  is  the  ordinary,  perhaps  not  the  full, 
explanation  of  white  and  black,  the  one  im]>lying  a  surface 
tliat  emits  a  large  portion  of  the  rays  of  visibility,  the  other 
few  or  none. 

B<^ides  the  difference  of  action  making  white  and  black, 
and  the  intermediate  shades  of  grey,  there  is  a  diflercnce  in 
Ibe  texture  of  surfaces,  giving  birth  to  what  we  recognize  as 
Colour*  Upon  what  peculiarity  of  surface  the  difference 
between,  for  example,  red  and  blue,  depends,  we  cannot  at 
pruseiit  explain.  But  this  fact  of  colour  is  one  among  the 
miiny  diatinctiuus  presented  b}  the  various  materials  of  the 
globe.  Along  with  colour,  a  substance  may  have  more  or  less 
uf  tlie  property  that  decides  between  wliite  and  black,  namely, 
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copiousness  of  radiation.  This  makes  richness  of  colour,  as 
iji  the  difference  between  new  and  faded  colours,  between 
turkey  red  and  dull  brick  clay  of  a  similar  hue. 

Some  bodies  are  farther  said  to  possess  Lustre. 

Mineral  bodies  present  all  varieties  of  light,  colour,  and 
lustre,  but  the  prevailing  tint  of  rocks  and  soils  is  some  shade 
of  grey.  The  reddish  tint  of  clays  and  sandstones  is  chiefly 
due  to  the  prevalence  of  oxide  of  iron.  Vegetation  yields 
the  greenness  of  the  leaf,  and  the  variegated  tints  of  the 
flower.     Animal  bodies  present  new  and  distinct  varieties. 

2.  We  come  next  to  consider  the  organ  of  sight,  the  Eye. 

*  Besides  the  structures  which  compose  the  globe  of  the  eye, 
and  constitute  it  an  optical  instrument,  there  are  certain  external 
accessory  parts,  which  protect  that  organ,  and  are  intimately 
connected  with  the  proper  performance  of  its  functions.  These 
are  known  as  the  appendages  of  the  eye  (they  have  been  named 
likewise  *  tutamina  oculi ')  ;  and  they  include  the  eyebrows,  the 
eyelids,  the  organ  for  secreting  the  sebaceous  (or  oily)  matter, 
and  the  tears,  together  with  the  canals  by  which  the  latter  fluid 
is  conveyed  to  the  nose.* 

*  The  eyebrows  are  arched  ridges,  surmounting  on  each  side 
the  upper  border  of  the  orbit,  and  forming  a  boundary  between 
the  forehead  and  the  upper  eyelid.  They  consist  of  thick  integu- 
ment, studded  with  stiff,  obliquely  set  hairs,  under  which  lies 
some  fat,  with  part  of  the  two  muscles  named  respectively  the 
orbicular  muscle  of  the  eyelids  and  the  corrugator  of  the  eye- 
brows.' By  this  last-named  muscle  the  eyebrows  are  drawn 
together,  and  at  the  same  time  downwards,  so  as  to  give  the 
frowning  appearance  of  the  eye  ;  the  opposite  action  of  lifting 
and  separating  the  eyebrows  is  performed  by  a  muscle  lying 
beneath  the  skin  of  the  head  termed  the  occipito-frontalis.  In 
regulating  the  admission  of  light  to  the  eye,  and  in  the  expres- 
sion of  the  passions,  these  two  muscles  are  called  into  play ;  the 
one  is  stimulated  in  various  forms  of  pain  and  displeasure,  the 
other  in  an  opposite  class  of  feelings. 

*  The  eyelids  are  two  thin  moveable  folds  placed  in  front  of 
each  eye,  and  calculated  to  conceal  it,  or  leave  it  exposed,  as 
occasion  may  require.  The  upper  lid  is  larger  and  more  move- 
able than  the  lower,  and  has  a  muscle  (levator  palpebrae  superi- 
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oris)  exclusive! J  mtendeil  for  its  elevation.     Descending  below 

tlie  middle  of  the  eye,  the  upper  lid  covers  the  transparent  part 

of  the  organ  ;  and  the  eye  is  opened,  or  rather  the  lids  are  sepa- 

ritted,  by  the  elevation  of  the  upper  one  under  the  inilacace  of 

the  tnasci©  referred  to.     The  eyelids  are  joined  at  the  outer  and 

iuoer  angles  of  the  eye  ;   the  interval  between  the  angles  varies 

in  length  in  different  persons,  and,  according  U>  its  extent,  (the 

eize  of  the  globe  being  nearly  the  same,)  gives  the  appearance  of 

a  larger  or  a  smaller  eye.     At  the  outer  angle,  which  is  more 

mcute    than    the  inner,   the  lids  are  in  close  contaet   vrith  the 

ejre-ball ;  but  at  the  inner  angle,  the  cjiruncula  lachrynialis  (a 

small  red  conical  body)  intervenes.     The  free  margins  of  the 

lids  are  etraight,  so  that  they  leave  between  them,  when  approxi- 

fuated^  merely  a  transverse  chink.     The  greater  pai't  of  the  edge 

ta  flattened,  but  towards  the  inner  angle  it  is  rounded  off  for  a 

•liort  space  :  and  where  the  two  differently  formed  parts  join, 

there  exists  on  each   lid  a  slight  conical   elevation,   the  apex  of 

wbich  is  pierced  by  the  aperture  of  the  corresponding  lachrymal 

Tbe  lachrymal  apparatus  is  constituted  by  the  following 
tMemblagO  of  parts — viz.,  the  gland,  by  which  the  tears  are 
Mcroted  Hi  the  outer  side  of  tbe  orbit ;  the  two  canals,  into 
which  the  fluid  is  received  near  the  inner  angles ;  and  the  sac 
with  the  duct  continued  from  it,  through  which  the  tears  pass 
tci  the  interior  of  the  nose.  The  deiscriptiou  of  these  parts  need 
Bcvt  be  quoted  in  detail  here.  Suliice  it  to  say  that  the  tears  are 
•tjcreted  by  the  lachrymal  gland,  and  poured  out  from  the 
ejelids  upon  the  eyeball ;  the  washings  atterwards  ronning  into 
tbe  lachrymal  sac,  and  thence  by  the  nose.  ' 

Tlie  parts  now  dwelt  upon  arc  less  concerned  in  vision, 
tlum  in  expression  and  other  functions  auxiliary  to  vision* 
Thfiogh  not  directly  bearing  on  thB  object  of  the  present 
section,  they  will  be  of  iuiportanee  when  we  come  to  consider 
the  emotions  and  their  outward  display.  From  them  we 
turn  to  the  ball  or  globe  of  the  eye. 

*  The  globe,  or  ball  of  the  eye,  is  placed  in  the  fore  part  of 

tli«  orbital  cavity,  fixed  principally  by  its  connexion  with  tbe 

optic  nerve   behind,   and  the  muscles  with  the  eyelids  in  fronts 

boi  c»j>able  of  changing  its  position  within  certain  limits.     The 

li 
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recti  and  obliqai  muscles  closely  sxirronnd  tbei  greater  part  ( 
e3^eball ;  the  lids,  with  the  caruncle  and  its  semilunar  memb 
are  in  contact  mth  it  in  front ;  and  behind,  it  is  supported  by  a 
qu:intitj  of  loose  fat.  The  form  of  the  eyeball  is  irregularly 
spheroidfd  j  and,  when  viewed  in  profile,  is  found  to  be  compoBed 
of  segments  of  two  spheres,  of  which  the  anterior  is  the  smaller 
and  more  prominent;   bence  the  diameter   taken    from  befoi'a 
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•  Horizontal  aectiuii  of  the  right  tye,  with  two  of  the  mtiBcIcs,— the  ex- 
ternal and  internal  rectij — and  th«  6ptio  nerve.  «.  AqueouH  humour.  5wl 
Crystalline  lens.*  t.  Vitreous  humour.  I.  Conjunctiira.  2,  Sclerotica.  8» 
Comea.  4.  Choroid.  5.  Canal  ol'  Fontana.  6.  Ciliajy  prooeaaea.  7.  liiB. 
8.  Rolina.  9.  Hyiiloid  mtmbrane.  10,  Zone  of  Zinn,  or  ciliary  proces*?* 
of  tho  hyaloid.  11.  Membraue  of  aqueouu  humour.^ (WnAaToN  JoNiEa  o« 
ik*  Eyf  ) 
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bock  wards  e^xeeeds  the  transverse  diameter  bjr  about  a  line. 
Xh©  segment  of  the  larger  splicre  eorrespondH  to  the  Bclorotic 
co&t,  and  the  portion  of  the  smaller  sphere  to  the  cornea,* 

*  £xcept  when  certain  muscles  are  in  action,  the  axes  of  the 
eyes  are  nearly  parallel ;  the  optic  nerves,  on  the  contrary, 
div^erge  considerably  from  one  another,  and  consequently  each 
nerve  enters  the  corresponding  eye  a  little  to  the  inner  or  najuil 
side  of  the  axis  of  the  globe. 

*  The  eyeball  is  composed  of  several  investing  membranes, 
eoocentrically  arranged,  and  of  certain  iiuid  and  solid  parts 
contained  within  them.  The  membranes  are  three  in  number, 
aAO  external  librous  covering  named  sclerotic  and  cornea,  a 
middle  vascular  and  pigmentary,  in  part  also  muscular,  mem- 
braiio,  the  choroid  and  the  iris^  and  an  internal  nervous  stratum, 
the    retina.     The  enclosed  light-i'efiticting  parts,  also   three   in 

notober,  are  the  aqueous  hamour,  the  vitreous  body^and  the  lens 

with  its  capsule.' 

The  conjunctiva  is  more  an  appendage  of  the  eye  than  a  portion 
of  the  plobe.  It  is  a  thin,  transparent  membrane  covering  only 
llie  front  or  visible  portion  of  the  ball,  and  reilected  on  it  from 
ibo  interior  of  the  eyelids,  of  which  it  is  the  lining  mnconfl 
membrane.  Over  the  clear  and  bulg^ing  portion  of  the  eye  it  is 
l^rfectly  transparent,  and  adlieres  clothe ly  to  the  surface  ;  on  the 
|jartfi  biirroanding  the  clear  portion  it  is  less  tnmsparent,  and 
ooutaina  a  few  stmggling  blood-vessels,  which  are  seen  as  red 
ftiruaks  on  the  white  of  the  eye* 

'  The  $cU:roilc^  one  of  the  most  complete  of  the  tunics  of  the 
tye,  and  that  on  which  the  maintenance  of  the  form  of  the 
QPgjkMk  cbieEy  depends,  is  a  strong,  opaque,  unyielding,  fibrous 
•tmclore,  oomposed  of  bundles  of  strong  white  fibres,  wbich 
iutrrlaoe  with  one  another  in  all  directions.  The  mernbran(^ 
ocyrers  about  five-sixths  of  the  eyeball,  leaving  a  large  opening 
in  front,  which  is  occupied  by  the  transparent  cornea,  and  a 
MOAllrr  aperture  behind  for  the  entrance  of  the  optic  nerve.  The 
»ckjroiic  is  thickest  at  tlie  back  part  of  the  eye,  and  thinnest 
aUmt  J  of  an  inch  from  the  cornea.  At  the  junction  with  the 
pomea  it  is  thickened. 

*The  c<>mt?ct  is  a  trauhparcnt  structure,  occupying  the  aperture 
Jrll  io  the  fore  part  of  the  hcierotic,  and  forming  about  ono-tifth 
of  l\m  Borkioe  of  the  globe  of  the  eye.'     The  two  together  oom- 
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plete  the  encasement  of  the  eye,  and  no  other  portion  is  employed 
for  the  mere  purpose  of  maintaining  the  form  and  rigidity  of  the 
ball. 

Spread  over  the  inner  surface  of  th^  sclerotic,  lie  two  other 
membranous  expansions,  likewise  termed  coats  or  tunics,  but  of 
totally  different  nature  and  properties.  Next  the  sclerotic,  is  the 
clioroid  coat,  which  is  a  membrane  of  a  black  or  deep  brown 
colour,  lining  the  whole  of  the  chamber  up  to  the  union  of  the 
sclerotic  with  the  cornea,  and  then  extending  inwards  as  a  ring 
stretching  across  the  eye.  It  also  is  pierced  behind  by  the  optic 
nerve. 

The  choroid  coat  is  an  extremely  vascular  structure — that  is 
to  say,  it  is  composed  of  a  dense  mass  of  blood  vessels,  which  lie 
in  two  layers,  the  outermost  of  the  two  being  the  veins,  and  the 
other  the  artenes.  Inside  of  those  two  vascular  expansions,  is 
the  layer  containing  the  black  pigment  that  gives  to  the  coat  its 
colour,  and  which  it  is  the  object  of  the  numerous  blood  vessels 
to  keep  supplied.  The  pigment  is  enclosed  in  the  cells  of  a 
membrane,  and  these  cells  are  packed  very  closely  together,  and 
are  about  the  thousandth  part  of  an  inch  in  diameter.  Each  cell 
has  a  transparent  point  in  its  centre,  surrounded  by  a  dark 
margin. 

The  retina,  or  the  nervous  coat  of  the  eye,  is  placed  next  the 
choroid,  but  does  not  reach  so  far  forward.  If  a  strong  light  is 
thrown  upon  it  through  the  pupil  of  the  eye,  it  appears  of  a 
reddish  coluur,  which  is  owing  to  its  blood  vessels.  When 
examined  after  death,  it  is  pinkish  and  ti*ansparent.  In  the 
centre  of  the  retina,  and  in  the  line  of  most  perfect  vision,  is 
observed  an  elliptical  yellow,  or  golden  yellow,  spot,  about  ^\ 
of  an  inch  long  and  ^^^  wide,  in  the  middle  of  which  is  a 
dark  depression  called  by  the  discoverer,  Sceramerring,  the 
central  hole.  It  is  not  a  hole,  but  a  thinner  portion  of  the 
retina.  About  -^j^  to  tt'^  of  an  inch  from  the  inner  or  nasal  side 
of  the  yellow  spot,  is  a  flattened  circular  papilla,  corresponding 
with  the  place  where  the  optic  nerve  pierces  the  choroid  coat. 

The  retina  consists  of  several  layers.  Beginning  at  the 
inside,  which  is  in  contact  with  the  vitreous  humour,  we  find  a 
transparent  membrane  called  the  Umiiing  wemhrane^  whose 
thickness  does  not  exceed  77^7.^ ^^  of  an  inch.  Next  are  the 
rami/icatii/ns  of  the  ojjtic  iicrve,  the  fibres  being  arranged  in  lino 
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ineslies,  and  wanting  tbe  double  outline.  Tlie^e  fibres  aro 
exceedingly  minute  ;  the  avera^  diameter  is  not  more  tbati  the 
^XJ.Jir^  ^^  TiJ.ijT^  ^^  ^^  ^^^^  5  while  some  are  leas  than  the 
T<rmVi>7y  of  an  inch  in  thickness.  Withia  the  fibrotis  layer,  is  a 
layer  of  nerve  cells  or  ihsiclcs  resembling  the  vesicles  that  make 
op  the  grey  sabstance  of  the  brain.  These  are  most  abundant 
in  the  hinder  or  central  parts  of  the  retina :  they  vary  from  the 
iruVu  ^  ^^®  TsSlT  ^^  ^^  ^^^^  ^  diameter.  Then  comes  a  still 
more  complicated  layer  called  the  granular  and  jlbrun^  lat/er^ 
which  constitutes  the  hnk  of  connexion  betvveeo  the  retina  and 
the  choroid  coat.  It  is  made  np  of  two  distinguishable  layers  of 
little  grains  or  nuclei,  and  a  number  of  very  fine  filaments,  with 
a  direction  perpeudiciihir  to  the  retina;  at  their  outer  connexion, 
these  filaments  are  the  ^f>;f|jjij  to  the  ^^.J^jy  in  diameter;  at 
their  inner  connexion  with  the  Mbres  of  the  optic  nerve,  they  aro 
from  the  ^^,}iji^  to  the  itt^^V^jj  of  an  inch  in  diameter.  The 
inner  of  the  two  layers,  making  np  the  granular  aud  fibrous 
layer,  immediately  adjoins  the  choroid,  and  is  called  the  columnar 
or  biicMar  layer,  beinnr  made  up  of  closely- packed  perpendicular 
rods  transparent  and  colourless^  about  xj){iTi  ^^  ^^  ^°*^^  ^^*  length, 
JM)d  ^^.J^fTi  of  an  inch  in  tliickness.  Interspersed  with  those  ai'o 
larger  rc»ds  called  coneai,  yVjiif  ^^  ^^  inch  in  diameter, ♦  Each 
picroent  cell  of  the  choroid  receives  as  many  as  six  or  eight  of 
the  cones,  with  a  larger  number  of  the  smaller  rods  grouped 
rttnnd  them.  They  are  conuected  with  the  otlier  parts  of  the 
retina  by  the  fine  perpendicular  iilaments» 

It  is  interesting  to  notice  how  those  several  elements  aro 
disposed  in  the  yellow  spot  and  its  vicinity,  where  vision  is  most 
perfect.  From  the  margin  of  the  spot  towards  the  central  hole, 
the  rods  of  the  columnar  layer,  the  nuclei  resting  upon  them, 
and  the  fibres  of  the  optic  nerve,  gradually  diniiniiih,  and  at  hist 
fade  away*  On  the  central  hole,  nothing  is  left  but  the  larger 
rods,  or  cones,  with  the  tine  perpendicular  fibres,  and  the  vesicles, 
which  are  here  closer  than  anywhere  else,  there  binng  one  for 
crery  cone,  and  the  layer  being  7  or  8  cells  thick.  Those 
elements  that  thus  disappear  in  the  central  hole,  are,  however, 

•  The  above  ostimat<?8  of  fliao  aro  mostly  tftken  from  KiiUiker,  beini? 
Irsosranaod  from  millimoirva  by  dividing  by  3i,  (iaiitu;iii  ui  '/&  and  » 
lracliati)|  to  kocp  to  rouad  numbeis. 
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very  abundant  near  tlie  nitirgin  of  the  yellow  spot.  The  smalkT 
rods  take  the  place  of  the  cones,  and  the  fibres  of  the  optic 
nerve  are  very  abundant  and  close.  Thus,  if  we  take  the  yellow 
spot  together  with  its  immediate  surroundings*  wo  fiod  there  tho 
retina  most  higldy  developed  ;  and  it  is  on  this  part  that  we  cau 
discriminate  visilile  objecta  with  the  greatest  delicucy.  The 
unequal  diRtrihution  of  the  different  elements  between  the  outer 
ond  inner  parts  of  the  yellow  spot  is  ram  ark  able.* 

Ijcfore  pointing  out  the  diflerent  bodies  that  ninke  up  the 
bulk  of  the  eye,  atid  enable  it  to  act  as  an  optic  lens,  1  must 
cull  attention  to  several  other  substances  of  a  membmnous 
or  fibrous  character  lying  under  the  cornea  and  near  the 
junction  with  the  sclerotic  coat  The  first  of  these  is  the 
ciiiari/  lifjamcnt,  a  narrow  circular  baud,  of  a  greyish-white 
colour,  close  behind  tlie  j unction  above-named  The  ture- 
mo8t  margin,  the  thicker  of  the  two,  gives  attHchment  to  the 
circular  curtain  called  the  iris.  The  thiuner  and  posterior 
margin  is  blemled  with  the  choroid  coat,  which  here  prolongs 
itself  inwards  in  a  series  of  radiatctl  folds  called  the  cilianj 
processes.  The  ciliary  processes  lie  behind  the  iris,  and  make 
a  black,  wrinkled,  narrow  rim,  coucealud  from  external  view. 


•  Mr.  Herbert  Spetiocr  (Psycliolog)^  nctv  edition,  p.  35)  indicates  u  cIjiss 
of  fttnicturw,  at  thy  extremities  of  the  nervea  of  Rena^,  as  mu!iiplUr»  ef 
dinfHthtmct*^  or  us  8orvint>  to  ©nhitnco  tlio  f  fHcacy  of  tho  p<.'ripbt?ral  stimu- 
liition  of  the  nerves,  Thua  in  touch  the  ahort  buirs  rtrnder  the  ekin  more 
Kensitivo  to  conlwcta ;  wbile  the  sO'CaUt'd  Mittle  bodicf  of  toiu^h*  tend 
greatly  to  exuErperuto  the  pressure  upon  the  nerve  fibre8  when  Ibe  akin  is 
comprtised.  In  the  ear,  the  otolit*^9  iind  minuto  rods  and  tibres,  srrve  to 
tnmeform  the  hr|ind  vibrations  loto  the  more  energetic  vibrations  of  snlidu, 
BO  aa  U>  affeet  the  nerve  more  poworfiiUy,  Finnllyj  in  the  oyp,  tho  lenstca 
coneentmte  the  li^ht  upon  tho  retinu, 

Tho  structurea  at  the  btick  of  the  eye  are  interpreted  on  the  same  prin« 
ciplo  of  increuaing  the  fluac^ptibihty  to  slight  distturbiince ;  the  luminoofl 
wavea  being  the  feeblest  of  all  known  agencies.  The  fibres  of  the  retina  are 
rttduced  to  the  naked  core ;  the  protecting  medunary  liheatb  bfc^ing  absent. 
The  light,  passing  through  the  transpnrent  retina,  aO'i^cts  the  more  frtm^ 
ceptible  pigment  cens  of  the  choroid  coat,  whenee  the  diMturbarice  is  con- 
veyed by  tho  rods  and  perpendienlur  filnnK^iitu  to  the  nervous  layer  of  the 
retina.  Lastly,  the  nervous  laytn-  itself  consists  not  only  of  fibres,  but  also 
of  nerve  vesieles  or  oorpttscles,  which  are  much  more  liable  thnn  tho  fibres  to 
take  on  molecular  disturbance,  nnd  orii^inaU.'  molecular  mutiuua. 
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•The  iris  may  rightly  be  regarded  as  a  process  of  the  choroid; 

is  contiiiuous  with  it,  although  or  a  modified  BtmctTire,     It 

a  vertical  curtain,  stretched  iu  tlio  aqnoous  hamour  before 

lens^   and   perforated  for   the  transmission   of  light.     It  is 

atli&cbed  all  round  at  the  junction  of  the  sclerotic  and  the  cornea, 

so  near  indeed  to  the  latter  that  its  ant<?ric>r  surface  becomes 

fxmtiimous  with   the   posterior   elastic   lamina,'      'The  anterior 

ir^Kse  of  the  iris  has  a  lirilliant  lustre,  and  is  marked  by  lines 

irately  described  by  Dr,  Jacob,  taking  a  more  or  less  direct 

leoorse  towards  the  pupiL     These  linca  are  important  as  being 

txidi<:atiYe  of  a  fibrous  structure.*     When  the  pupil  is  contracted, 

i  converging  fibres  are  stretcbed  ;  when  it  is  dilated,  they  are 

lore  or  less  into  zigzags.     The  pupil  is  nearly  circular/ 

id  18  situated  leather  to  the  inner  side  of  the  centre  of  the  iris. 

^By  thd  movements  of  the  iris,  it  is  dilated  or  contractcil,  so  as  to 

sdtDit  more  or  less  light  to  tbe  interior ;  and  its  diameter  ander 

these  circnmstances  may  vary  from  about  ^^  to  J  of  an  incb/ — 

'  Todd  and  Bowman,  Vol.  II,,  p,  2x 

The  iris  is  thus  to  be  considered  as  a  muscular  structure, 
its  fibres  beiog  of  the  uiistriped  variety,  or  of  the  kiod  that 
prevails  among  the  iiivoluiitaiy  nuiHck'S,  as  the  muscular  fibres 
of  the  intestine.s.  It  is  abundantly  supplied  with  nerves. 
While  tbe  radiating  fibres  above  described  serve  to  dilate  the 
apil,  a  second  class  of  fibres,  arranged  in  circles  round  the 
[ling,  and  best  seen  at  the  inner  nmrgio  and  beliiud,  operate 
in  contracting  it  The  action  is  regiilated  by  the  intensity  of 
the  light  In  the  dark,  or  in  a  very  faint  light,  the  tliluting 
fibres  are  tense  and  eontnicLed  to  the  lull,  making  the  pupil 
teiy  wide»  The  stimulus  of  ligbt  brings  the  circular  or  con- 
Cting  fibres  into  jilay,  auil  contracts  tlie  optiiiing.  The 
ages  thus  aflected  are  useful  in  adapting  the  eye  to  different 
liglita,  admitting  a  larger  quantity  with  a  feeble  light,  and  a 
smaller  quantity  with  one  that  is  too  strong.  When  this 
a-fleJt  power  of  adaptation  reaches  its  limit,  and  the  brilliancy 
»  Still  too  great,  we  ihen  put  forth  the  voluntary  eflorts  of 
sing  tbe  eye,  or  of  turn i tig  the  head  away  from  the  object 
Behind  the  ciliary  ligament,  and  covering  the  outside  of 
ihociUarj'  processes,  is  a  greyish,  semi-transparent  struct arej 
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known  as  the  ciliary  muscle.  ^  It  belongs  to  the  unstripeJ 
variety  of  muscle,  and  its  fibres  appear  to  radiate  backwards 
from  the  junction  of  the  sclerotic  and  cornea,  and  to  lose 
themselves  on  the  outer  surface  of  the  ciliary  body.  The 
muscular  nature  of  this  structure  is  confirmed  by  its  anatomy 
iu  birds,  where  it  is  largely  developed,  as  noticed  by  Sir  P. 
Crampton.' — Todd  and  Bowman,  II.,  27. 

A  peculiar  interest  has  come  to  attach  to  this  muscle,  from 
its  supposed  operation  in  adapting  the  eye  to  objects  at 
different  distances. 

Passing  now  from  the  coats  of  the  eye  to  the  substance, 
we  find  three  humours,  or  transparent  masses  occupying  it  in 
the  following  order :  in  the  front  is  the  aqueoics  humowr ;  next, 
the  crystalline  leiis ;  and  backmost  the  vitreous  humour. 

The  aqueous  or  watery  humour  is  a  clear,  watery  liquid  lying 
under  the  cornea  in  front,'  and  bounded  behind  by  the  crystalline 
lens  and  the  folds  of  the  ciliary  processes.  This  humour  is  very 
nearly  pure  water,  containing  in  solution  a  small  quantity  of 
common  salt  and  albumen  ;  and  is  enclosed  in  a  membrane,  which 
is  in  contact  with  the  inner  surface  of  the  cornea,  in  front,  and 
the  ciliary  processes  and  lens  behind.  The  liquid  is  partly  before 
and  partly  behind  the  iris. 

The  vitreous  or  glassy  humour  lies  behind  the  crystalline  lens, 
and  occupies  the  entire  posterior  chamber  of  the  eye,  being  about 
two-thirds  of  the  whole.  It  consists  of  a  clear,  thin  fluid  enclosed 
in  a  membrane,  which  membrane  not  merely  surrounds  it,  but 
radiates  inwards  into  its  substance  like  the  partitions  of  an  orange, 
so  as  to  make  up  a  half-solid  gelatinous  body — the  vitreous  body, 
or  posterior  lens  of  the  eye.  These  partitions  are  very  numerous, 
and  point  to  the  axis  of  the  eye,  but  do  not  reach  to  it ;  and 
consequently  there  is  a  central  cylinder  passing  from  front  to 
back,  composed  only  of  the  fluid  of  the  body.  The  form  of  the 
vitreous  body  is  convex  behind,  while  before  there  is  a  deep  cup- 
shaped  depression  for  receiving  the  crystalline  lens.  The  mem- 
brane that  surrounds  it  on  all  sides,  as  well  as  entering  into  the 
interior,  has  a  twofold  connexion  in  front ;  it  doubles  so  as  to 
receive  the  crystalline  lens  between  its  folds,  and  it  unites  with 
the  ciliary  processes,  which  surround  the  lens  without  reaching 
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its  bonier.  Thus  the  partition,  between  the  aqneous  humonr  in 
front,  fuid  the  yltreoaa  hnmonr  behiuil,  is  made  up  of  three 
sacoessive  portions  enclosing  one  another: — the  wriDkled  black 
tiii^  of  the  ciliary  processes  outermost ;  within  this,  a  ring  of  the 
doubled  membrane  of  the  vitreoos  hnmour ;  and  inmost  of  all, 
ibe  crystttlline  leus,  enclosed  between  the  two  folds  of  the  mem- 
brane. 

Xbe  crystalh'ne  lens  is  a  transparent  solid  lens,  double  convex 
in  its  form,  but  more  rounded  behind  than  before.  It  is  sus- 
pended between  the  aq neons  and  vitreous  humours  in  the  manner 
sLready  described.  Its  convexitj  before  approaches  very  near  the 
CQlialn  of  the  iris  stretched  in  front  of  it.  The  lens  is  encloBed 
in  m  capsule;  and  of  this  the  front  portion  is  thick,  firm,  and 
homyf  while  the  portion  on  the  back  is  tlnn  and  meTuhraneons, 
adhering  firmly  to  the  membrane  of  the  ritroous  humonr.  The 
cabatanee  of  the  lens  varies  in  it^  character ;  the  outside  is 
K>ft  axid  gelatinons ;  beneath  is  a  firmer  layer;  and  in  the  cen- 
tre 18  the  hardest  part,  called  the  nncleus.  It  is  supplied  with 
blocNi  vessels  in  the  edges,  but  none  appear  to  penetrate  within 
rxcept  in  a  very  early  stage  of  life.  It  iindergocs  altogether  a 
greavt  chjinge  during  the  development  of  the  individuaL  In  the 
fcBtmSy  it  is  nearly  spherical,  and  not  perfectly  tninspart?nt ;  in 
matnro  life,  it  is  of  the  form  and  character  described  above ; 
wliile,  in  old  age,  it  becomes  flattened  on  both  sarlaces,  loses  tta 
UmospaFency,  and  increases  in  toughness  and  density. 

Of  the  six  mmdcs  of  the  eye,  four  are  called  recti  or 
jBlniight,  and  two  obliju^.  The  four  recti  iimaclea  arist?  from 
tho  bony  socket  in  which  the  eye  is  placed,  aroimd  the 
opening  where  the  optic  nerve  euters  from  the  brain;  they  are 
til  inse:*rted  In  the  anterior  external  surface  of  the  eyeball, 
their  att;ichincnts  being  respectively  on  the  iipptjr,  under, 
oater,  and  inner  edges  of  the  sclerotic.  The  superior  oblique 
€r  trochlear  muscle  arises  close  by  the  origin  of  the  superior 
itmight  muscle,  and  passes  forwarvl  to  a  loop  of  cartilage ; 
its  tendon  passes  through  the  loop,  and  is  reflected  back,  and 
iDserU^d  on  the  upper  posterior  surface  of  th<*  eyehall  The 
inferior  oblique  miisele  arises  from  the  internal  iiift*rior  ati^le 
ttf  llie  fore  part  of  the  orbit,  and  is  inserted  into  the  internal 
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inferior  surface  of  the  eyeball,  belnud  the  middle  of  tlie 
bull 

The  inotions  of  the  eyeball  that  would  be  caused  by  the 
cnntractinDs  of  any  of  tlu^se  muscles  are  not  difficult  to  trace. 
The  iuferior  muscle,  by  its  contraction,  will  make  the  ball 
revolve  so  as  to  look  downwards  ;  the  superior  straight  muscle 
will  make  it  look  upwards.  The  internal  and  external  recti 
will  give  it  their  respective  directions,  tha  one  inward,  the 
other  untward  The  action  of  the  trochlear  muscle  is  peculiar. 
Inasmuch  as  it  is  reflected  backwards  to  be  inserted  in  the 
globe  of  the  eye,  it  will  turn  the  eyeball  downwards  and  out- 
wards ;  that  is,  the  eye  would,  by  its  action,  look  obliquely 
downwards  and  outwards.  This  muscle  tends  also  to  draw 
the  ball  of  the  eye  a  little  forward,  or  to  make  it  protrude. 
The  inferior  oblique  muscle,  having  its  origin  in  the  fore  part 
of  the  orbit,  and  its  insertion  in  the  inner  side  of  the  eyehalh 
will,  by  its  contraction,  also  draw  the  eye  forward,  and  turn 
it  upwards  and  inwards. 

The  external  rectus  is  balanced  by  the  internal  rectus. 
The  superior  rectus  is  su];>ported  by  tlie  inferior  oblique,  in 
giving  the  eye  its  upward  movement.  The  inferior  rectus  is 
lupported  by  the  superior  oblique,  in  injparting  the  downwanl 
ovement  of  the  eye.  There  is  thus  a  greater  expenditure 
of  muscular  tension  in  moving  the  eye  up  and  down  than  in 
the  lateral  movements.  It  may  be  this  that  gives  a  greater 
Juipressiveness  to  the  vertical  dimension  ;  the  upright  line  of 
an  equal  cross  appears  to  the  eye  longer. 

All  the  niovcnieiits  of  the  eye  could  be  performed  by  three 
recti  muscles  and  one  oldique ;  the  two  others  are,  strictly 
speaking,  supernumerary,  but  still  operate.  This  makes  it 
uncertain  which  muscles  actually  perform  any  one  movement. 
The  presumption  is  that  we  emplr»y  such  muscles  as  in  each 
case  perform  the  movement  with  the  least  expenditm^c  of 
force.  Very  few  movements  could  arise  from  a  single  muscle. 
The  movements  possible  by  two  muscles  are  not  very 
numerous.  Meissner  gi ve& twelve  directions  from  the  primnry 
position  of  the  eye,  which  is  assumed  as  directed  in  a  line 
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below  the  horizontal  line.     The  eye,  in  i>^^^si'ng  from  one 
f  of  the  field  to  another,  mighfc  be  supposed  to  take  the 
ught  i*oute,     Wundt  is  of  opinion  tliat  the  stniight  route 
preferred  only  in  the  horizontal  and  the  vertical  sweep. 
other  directions,  the  sweep  is  in  a  curve,  which  is  greatest 
klien  the  two  points  in  the  field  of  vision  make  an  angle  of 
y  with  the  horizon. 

3.  Such  heing  the  mechanism  of  the  eye,  I  must  now 
ich  briefly  upon  ita  mode  of  acting  as  the  organ  of  sight. 
le  optical  part  of  the  process  is  well  enoLigh  understood. 
^hen  the  eye  ia  directed  to  any  ol>ject,  an  image  of  that 
bject  is  depicted  on  the  back  of  the  eye,  by  means  of  the 
lys  of  light  entering  the  pupil,  and  duly  refi'acted  by  the 
Ferent  humours.  The  precise  mode  of  stiumluting  tln^ 
Brvous  filaments  of  the  i>2tina  is  not  known  ;  but  the 
leiit  cells  of  the  choroid  play  an  important  part,  being 
elves  highly  absorbent  of  light ;  where  they  are  nut 
^and,  as  at  the  place  of  entrance  of  the  optic  nen^e,  there  is 
jpower  of  vi.sion  (the  blind  spot).  In  order  to  perfect 
)ii  the  foUowiiig  farther  conditions  are  necessary  ; — 
(1.)  A  sufRciency  of  iight  or  ilhimination  in  the  object 
ed.  This  is  an  obvious  necessity.  We  judge  of  the 
"-"•"M^ntit}*  of  light  present  by  the  power  we  have  of  seeing 
ciB  distinctly.  Some  animals  can  see  with  much  less  light 
ihao  others,  and  to  such  the  noonday  sun  must  be  painful. 

(2L)  The  formation  of  the  image  exactly  on  the  retina,  and 
Di»t  before  or  behind.  The  foeus  of  the  image  must  coincide 
m^itli  the  retina.  If  this  is  not  the  case  the  image  m  indistinct; 
tike  lays  of  light  either  do  not  converge,  or  have  begun  to 
^peise,  at  the  back  of  the  eye.  The  perfect  convergence  f4* 
llie  image  by  the  lenses  constituting  the  ball  of  the  eye, 
dqieodd  on  the  distance  of  the  object,  and  also  in  some 
Agycr  on  the  stdf-utljustraent  of  the  eye.  *  As  this  power  of 
adaplation  of  the  eye  itself  for  vision,  at  ditlerent  distances^ 
h»  ita  limits,  there  is  in  every  individual  a  distance  at 
vbich  he  sees  most  distinctly,  and  at  wljich  the  focus  of  the 
formed  by  the  refracting  media  of  the  eye,  corre- 
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spends  most  accurately  with  the  situation  of  the  retina.  This 
distance  may  be  stated  at  from  five  to  ten  inches,  in  the 
majority  of  individuals.  Objects  which  are  too  near  the  eye 
throw  very  indistinct  images  upon  the  retina ;  a  slender  body, 
such  as  a  pin,  held  close  to  the  eye,  cannot  be  seen  at  all,  or 
produces  only  an  undefined  impression  on  the  retina.  Few 
persons,  on  the  other  hand,  are  able  to  read  print  at  a  much 
greater  distance  than  twenty  inches.' 

(3.)  The  third  condition  of  perfect  vision  is  the  minute 
size  of  the  subdivisions  of  the  retina  capable  of  independent 
sensation.  We  arc  sensitive  to  very  minute  lines  and  points ; 
and  ther$  is  a  limit  of  minuteness,  where  a.  number  of 
distinct  lines  would  seem  as  one.  This  is  the  limit  of  the 
optical  subdivision  of  the  retina,  analogous  to  the  intervals  of 
double  sensation  in  touch. 

It  appears  that  minuteness  of  discrimination  is  aided  by 
the  following  circumstances.  1.  An  intense  light  will  enable 
a  smaller  object  to  be  seen.  2.  A  white  picture  can  be  seen 
smaller  than  a  blue.  3.  A  line  can  be  seen  better  than  a 
point  of  the  same  diameter.  The  smallest  angle  for  a  round 
body  is  20" ;  a  thread-like  object  is  discernible  under  an 
angle  of  S'' ;  a  glancing  wire  can  impress  the  eye  at  an  angle 
of  y.  According  to  Weber  and  Volkmann,  two  bright  lines 
must  be  separated  at  least  from  ^(foo  to  r^izriT  ^^  ^^^  ^^^^  ^^ 
the  yellow  spot  to  give  a  double  sensation ;  which  is  an 
estimate  quite  compatible  with  the  observed  minuteness  of  the 
fibres  and  vesicles  of  the  retina,  supposing  each  of  these  capable 
of  conveying  an  independent  impression  to  the  brain. 

The  power  of  discrimination  diminishes  rapidly  as  the  im- 
pression recedes  from  the  yellow  spot.  At  a  point  BO""  from 
the  centre  of  the  spot,  an  object  must  be  150  times  larger,  in 
order  to  be  distinguished.  Thus,  although  the  eye  can  take 
in  a  wide  field  at  once,  the  power  of  minute  observation  is 
confined  to  a  very  small  part  in  the  centre  of  the  retina.* 

*  Another  condition  of  perfect  vision  has  heen  suggested  hy  the  following 
experiments  of  Wundt :— If  a  small  piece  of  red  paper  is  held  before  the  eye, 
and  then  moved  to  one  side  without  the  eye  following  it^  so  that  the  imprus- 
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The  great  superiority  of  the  eye,  as  a  medium  for  perceiv- 
jjjrr  the  outer  world,  lies  in  this  power  of  independent  sensi- 
bility to  minute  points.  I  have  already  adverted  to  the 
jjgtinction  between  the  lower  and  the  higher  senses  in  this 
particular.  The  nerve  of  vision  must  needs  consist  of  a 
jjjjiiiber  of  independent  fibres  maintaining  their  distinctness 
gll  the  way  to  the  brain,  and  capable  of  causing  distinct 
^^ves  of  diffusion  throughout  the  entire  cerebral  mass ;  every 
one  of  these  many  thousand  impressions  varying  the  mental 

^0  is  made  first  in  the  yellow  spot,  and  then  on  the  lateral  parts  of  the 

jftintt  the  colour  is  rariously  seen.    To  the  yellow  spot,  the  paper  is  red  ; 

^  a  moves  sideways,  it  hecomes  darker;   gradually,  it  assumes  a  blucish 

Ijnt,  *nd,  at  last,  it  appears  perfectly  black.     Similar  variations  occur  with 

goj  other  colour,  simple  or  mixed,  and  also  with  white,  which  unites  all  the 

eolonrs-    The  last  in  the  series  is  in  all  cases  black.     Whence  it  appears  that 

^jg^reni  parts  of  the  retina  are  differently  sensitive  to  impreiisions  of  colour. 

The  Tsriation  occurs  in  the  same  order  in  every  direction,  but  with  unequal 

noiditj.    The  series  is  passed  through  quicker,   when  the  object  is  moved 

OQtwards,  than  when  it  is  moved  inwards ;  and  also  quicker  for  the  upward 

tliAii  for  the  downward  movement.    It  does  not  follow  that  in  looking  at  a 

wide  expanse  of  one  colour,  we  see  the  gradations  of  tint  in  concentric  rings. 

ITiia  is  only  one  of  many  cases  where  the  mind  overbears  the  sense.     We 

have  contracted  our  notion  of  each  surface  from  the  way  that  its  parts  affect 

OS  when  brought  successively  before  the  yellow  spot — the  place  of  minute 

examination — and  what  we  seem  to  see  is  the  habitual  effect,  rather  than  the 

effect  at  the  instant     I  shall  afterwards  allude  to  an  important  application 

of  tliis  fact,   suggested  to   explain   our   power  of  localizing  the  different 

impressions  made  on  the  retina.     I  may  advert  here  also  to  the  phenomena 

of  colour-blindness,  and  to  the  suppositions  that  have  been  made  to  account 

for  it.     We  have  already  mentioned  a  speculation,  to  the  effect  that  the 

different  parts  of  the  ear  may  respond  to  different  tones  or  notes.     A  similar 

assumption  has  been  extended  to  the  eye.     It  is  considered  not  unlikely  that 

there  are  differeni  nerve  fibres  and  endings  for  the  different  primary  colours, 

^hicli.  endings  are  unequally  mixed  over  the  surface  of  the  retina.     It  may 

be  supposed  that  at  one  place  violet  rods  predominate,  at  another  green ;  and 

tha^  in  the  yellow  spot  the  red  endings  are  most  abundant.    Colour-blindness 

^oold  then  consist  in  the  deficiency  or  absence  of  one  set  of  endings.     The 

oios^   frequent  form  of  this  defect  is  obtuseness  to  the  primary  sensation 

of  x-<edness ;  all  coloured  bodies  are  then  seen  as   composed  of  green  and 

violet.     The  ppectrum  to  such  persons  is  comprehended  as  of  a  yellowish  and 

^  l>liaeish  tinge.     What  they  call  white,  the  ordinary  eye  sees  to  be  coloured. 

^lour-blindness  has  been  known  to  exist  with  reference  to  green,  but,  as 

"et,  not  to  violet. 
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experience,  and  origiJiating  a  distinct  volltioa  Wu  sbdl 
jtrobably  meet  with  ao  fact  attesting  more  couspicuously  the 
complexity,  and  yet  the  separatcnoss  of  action,  of  the  ccreb 
system.  We  can  msily  satisfy  ourselves  of  the  reason  w 
the  cerebral  huriji8[>beres  sliuuld  be  necessary  to  visio; 
cunaidering  what  is  thus  implied  ib  every  instance  of  seeiiij 
whatsoever. 

4  On  the  AdajytaUon  of  tlu  Eye  to  Vision  ai  difertni 
Distances. — If  I  see  an  object  distinctly  six  inches  distal 
from  the  eye,  all  objttc.ts  at  a  greater  distance  ait?  indistincl 
The  intagt!  uf  the  near  ubject  falls  corructly  on  the  retina,  lli 
images  of  remote  objects  are  formed  in  front  of  tho  reti 
By  a  voluntary  effort,  1  can  adapt  the  eye  to  see  a  far-ol 
object  with  tolerable  clearne.sSj  but  it  then  happens  that  an; 
near  body  bocomes  confuseih     The  questions  arise — what 
the  cbaugie  produced  npon  the  eyeball,  in  the  course  of  thi 
adujdatiou  from  near  to  far,  and  from  far  U>  near,  and  wdi- 
iippanitua  eflects  the  change  ? 

In  seeing   close  at   hand,  the  crystaUine  lens   beconi 
thicker  and  more  convex  iu  front ,  in  seeing  at  a  distance,  thi 
surface  is  Uattencd*     The  change  of  curvature  is  considerabl 
The  centre-point  bulges  out  ^*gth  of  an  inch  for  near  visio; 
A  very  sliglit  increase  takes  place  in  the  curvature  of  the 
hi  ruler  surface* 

The  changes  of  curvature  depend  on  the  action  pf  th 
ciliary  Uiuselc.  This  muscle  cfuitracts  iur  near  vision  ,  the 
eilect  of  the  confraetion  is  to  draw  the  choroid  memlirano 
forwards,  and  by  that  means  to  compress  the  vitreous  huniour, 
which  exerts  a  pressure  on  the  lensj  pasliing  it  forwards.  At 
tlie  same  time,  the  muscular  fibres  o(  the  iris  come  into  play^ 
eontmcting  the  pupil  and  also  the  outer  circumfei-ence.  This 
brings  a  presstire  to  bear  upon  the  lens  from  before,  but  not 
an  equal  pressure  ;  it  is  least  at  the  centre  and  greatest  to- 
wards the  edgea  Between  these  two  pressures,  from  behind 
and  lie  fore,  the  lens  is  bulged  out  iu  the  midOle,  and  its 
curvature  increased,  Tims,  for  near  vision,  there  is  a  very 
considerable  muscular  action ;    wiieu   looking  at  auythi 
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close,  we  are  conscious  of  a  strain  in  the  interior  of  the  ball. 
For  distant  vision,  this  action  is  relaxed,  and  the  natuml 
elasticity  of  the  parts  restores  the  flattening  of  the  lens. 
Hence  the  natural  repose  of  the  eye  makes  the  adjustment 
for  a  distant  prospect.* 

The  eyehall  is  suhject  to  alteration  chiefly  for  near  dis- 
tances. Between  the  smallest  visihle  distance,  say  four 
inches,  and  three  feet,  nearly  the  whole  range  of  tlie  adjust- 
ment is  gone  through.  When  we  compare  distant  ohjects  of 
varying  remoteness,  as,  for  examplcj  thirty  feet  with  one 
hundred,  or  a  tlmnsand,  very  little  change  is  effected  on  the 
ffirm  of  the  eyeballj  the  adjustment  then  depending  on  the 
greater  or  less  convergence  of  the  two  eyea  This  leads  to 
the  sulyect  of  double  vision. 

5,  Of  Singh  Vuion  with  iioo  ei/cs.  Binocular  Vision, — 
Among  the  questions  long  discussed  in  connexion  \Wth  sight, 
was  included  the  eiiqniry,  why  with  two  eyes  do  we  see 
objects  single  ?  Answers  more  or  less  satisfactory  were 
attempted  to  be  given ;  but  since  the  year  1838,  an  entirely 
new  turn  has  been  given  to  the  discussion.  In  that  year, 
Professor  Whe^itstone  gave  to  the  Royal  Society  his  paper  on 
Binocular  Vision,  wherein  he  described  his  '  stereoscoi>e/  or 
iDstmmeut  for  imitating  and  illustrating  the  action  of  the  two 
eyes  in  producing  single  vision.  The  following  quotation  is 
from  the  opening  paragraph  : — 

•  When  an  object  is  viewed  at  so  great  a  distance  that  the 
optio  axes  of  both  eyes  are  senaibly  pai-allel  when  directed  to- 
warda  it,  the  perHpeetive  projectiuas  of  each,  seen  by  each  eye 
separately 9  are  simiiar,  and  tbe  appearanoe  to  the  two  eyes  is 


•  Tho  limits  of  «inglo  vision  are  iQustrated  by  the  fanowiiig^  i>xpi«nmonK 
If  A  thruad  ift  moved  ngninBt  a  white  wall,  Hod  we  observe  it  with  one  ^yo 
through  m  lub^p  ^»  «^»tt  feel  a  difference  when  it  ia  moved  nearer,  bat  not  wht^n 
it  k  Bioved  fiETthcsr  nvrny,  Thia  is  con^ftttmt  wiih  the  circiimstAncca,  th^t  in 
I2ii^i]|nt|g  (q  DOiMT  vision,  we  cause  a  tnitMclo  to  contmct,  while  in  chAngin^  t> 
•  more  di»tiiiit  view,  the  nntural  elasticity  o/  the  purU  relensea  an  emtiiig 
contTAction.  So,  unJor  the  mma  circumstuncca^  we  may  estimate  the  interval 
mOvtMl  over  by  the  thrend,  wh^n  it  i»  hrought  nearer^  but  we  can  form  no 
I  of  the  iib»t>Jutc  di»tttne«*— (Wuudt.) 
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precisely  the  same  as  when  the  object  is  seen  by  one  eye  only. 
There  is  in  such  case  no  difference  between  the  visnal  appearance 
of  an  object  in  relief,  and  its  perspective  projection  on  a  plane 
Bar£Eu;e ;  and  hence  pictorial  representations  of  distant  objects, 
when  those  circumstances  which  wonld  prevent  or  disturb  the 
illusion  are  carefully  excluded,  may  be  rendered  such  perfect 
resemblances  of  the  objects  they  are  intended  to  represent,  as  to 
be  mii»taken  for  them  ;  the  Diorama  is  an  instance  of  this.  But 
this  similarity  no  longer  exists  when  the  object  is  placed  so  near 
the  eyes  that  to  view  it  the  optic  axes*  must  converge ;  and  these 
perspectives  are  more  dissimilar  as  the  convergence  of  the  optic 
axes  becomes  greater.  This  fact  may  be  easily  verified  by  placing 
any  figure  of  three  dimensions — an  outline  cube,  for  instance — at 
a  moderate  distance  before  the  eyes,  and  while  the  head  is  kept 
perfectly  steady,  viewing  it  with  each  eye  successively  while 
the  other  is  closed.     The  figure  represents  the  two  perspective 
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projections  of  a  cuIh?  ;  a  is  seen  by  the  right  eye,  and  d  is  the 
view  ]>rosontod  to  the  left  eye,  the  figure  being  supposed  to  be 
plaecil  about  seven  inches  immediately  before  the  spectator.' 

*  It  will  now  be  tibvious  why  it  is  impossible  for  the  artist  to 
give  a  t'iiithtnl  ri^pivsentation  of  any  near  solid  object,  that  is  to 
pixnluce  a  painting  which  shall  not  be  distinguished  in  the  mind 
fn.)m  the  object  itself.  When  the  painting  and  the  object  are 
seen  with  both  eyes,  in  the  case  of  the  painting,  two  similar 
pictures  art*  inojected  on  the  r.l'ra*,  in  the  case  of  the  solid 
object,  the  pictuivs  an*  JistiimHar;  there  is  therefore  an  essential 

•  The  optic  axis  of  the  eye  is  the  line  of  vij-iblo  direction  for  distinct 
vision,  t^r  H  lino  procociliii<j:  frv>m  the  central  point  of  the  retina,  and  passing 
thzxmgh  the  centres  of  the  lenses  of  the  eyo. 
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difTerence  between  tlie  impressions  on  the  orgciDS  of  sensation  in 
the  two  cases,  and  consequently  between  the  perceptions  formed 
in  the  mind ;  the  painting,  ihcrefore,  cunnot  be  conlbiindod  with 
the  solid  object/ 

This  dissimilarity  of  the  pictures  is  the  chief  opticnl  sign 
of  solidity  or  of  three  dimeusions.  The  greater  the  dissinii* 
Wity,  the  more  decidedly  is  a  third  dimension  suggested; 
perfect  similarity  occurs  in  looking  at  things  very  remote,  or 
10  examining  a  surface  at  right  angles  to  the  line  of  vision, 
all  the  parts  being  equally  distant  Thus,  when  we  gaze  at 
a  pain  ling  close  at  hand,  we  are  not  deluded  into  the  belief 
of  its  being  a  reality.  Anything  near  must  ha\'e  its  ])arts  n\ 
an  equal  distance  from  the  eye,  in  order  to  present  identical 
pictures,  and  w^e  draw  the  inference  accordingly.  The  stereo- 
scope gives  the  illusion  of  solid  effect  by  presenting  to  the 
two  eyes  dissimilar  pictures,  imitating  the  natuml  presenta- 
lion  in  the  case  of  an  object  or  a  scene  unequally  removed 
from  the  eye. 

A  great  difficulty  is  experienced  in  explaining  double 
i^isiott.  through  mistaking  the  exact  nature  of  the  elfect  pro- 
duced upon  the  mind  by  the  impression  made  on  the  eye  on 
one  single  occasion.  We  are  apt  to  suppose  that  the  entire 
conscious  state  at  uny  one  moment— the  full  imagery  pictured 
to  our  view — is  determined  by  the  rays  aiTecting  the  retina  at 
that  moment.  The  truth  is,  that  what  rises  to  the  mind  on 
the  sight  of  an  outward  thing,  is  an  aggregate  of  past  impres- 
sions, which  the  impression  of  the  moment  suggests,  but  does 
not  constitute.  The  education  of  the  sense  of  sight  makes 
lis  awai-e,  tliat  an  identical  impression  upon  both  eyes  concurs 
either  with  great  distance,  or  with  mere  surface,  that  is,  with 
two  dimensions  only,  there  being  no  inequality  of  distance 
from  the  eye.  On  the  otlier  luind,  urdikt^uess  of  picture  cor- 
responds with  the  introduction  of  the  element  of  unequal 
distance,  and  the  more  this  inequality  exists,  the  gi^ater  is 
the  dissiuularity ;  and,  accordingly,  the  mind,  instead  of 
being  perplexed  with  double  images,  at  onco  adopts  the 
notion  of  a  single  complex  object  with  varying  remoteness, 
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the  variation  being  estimated  among  other  signs  by  this  very 
unlikeness  of  the  pictures.  It  is  immaterial  whether  the 
retinal  presentations  be  two,  as  in  binocular  vision,  or 
thousands,  as  in  the  vision  of  insects ;  these  presentations 
are  but  the  hint  to  a  mental  construction,  representing  the 
unity  of  the  external  scene,  in  its  length,  breadth,  and  depth. 

6.  Before  quitting  the  consideration  of  the  Eye,  I  should 
mention  that  the  seeing  of  objects  erect  by  means  of  an  inverted 
image  on  the  retina,  has  been  conceived  as  a  phenomenon 
demanding  explanation.  But  to  make  this  a  question  at  all, 
is  to  misapprehend  entirely  the  process  of  visual  perception. 
An  object  seems  to  us  to  be  up  or  down,  according  as  we 
raise  or  lower  the  pupil  of  the  eye  in  order  to  see  it ;  the 
very  notion  of  up  and  down  is  derived  from  our  feelings  of 
movement,  and  not  at  all  from  the  optical  image  formed  on 
the  back  of  the  eye.  Wherever  this  image  was  formed,  and 
however  it  lay,  we  should  consider  that  to  be  the  top  of  the 
object  which  we  had  to  raise  our  eyes  or  our  body  to  reach.* 

7.  And  now  as  to  the  sensations,  or  the  proper  mental 
elements  of  Sight.  These  are  partly  optical,  resulting  from 
the  effect  of  light  on  the  retina ;  and  partly  muscular,  arising 
through  the  action  of  the  various  muscles.  Nearly  all  sen- 
sations of  sight  combine  both  elements. 

8.  I  shall  commence  with  the  sensation  of  mere  light, 
and  shall  take  the  diffused  solar  radiance  as  the  leading 
example.  This  is  one  of  the  most  powerful  of  the  simple 
influences  that  affect  the  human  sense.     Light  is  eminently 


♦  StiU  one  can  say  (with  Wundt)  that,  from  the  construction  of  the  organ 
of  vision,  it  even  necessarily  follows  that  the  imago  should  bo  inverted  on 
the  retina.  The  anterior  and  posterior  convexities  of  the  ball,  it  is  clear, 
must  always  move  in  opposite  senses.  Take,  then,  what  we  caU  a  downward 
movement  of  the  eye,  as  when  we  run  the  eye  down  a  spire  from  apex  to 
base.  This  means,  with  reference  to  the  retina,  that  we  bring  successively 
upon  the  yellow  spot  the  different  parts  of  the  whole  image,  beginning  with 
the  image  of  the  apex.  But  the  retina  being  at  the  back  of  the  eye,  and  the 
back  surface  mounting  with  the  downward  movement  of  the  anterior, 
clearly  what  is  apex  in  the  real  spire  must  be  the  lowest  point  of  the  retinal 
image — if  the  natural  relation  of  front  and  back  in  motion  is  to  bo  preserved. 
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a  source  of  pleasure,  which  rises  in  degree,  within  certain 
limits,  in  pioportiou  to  the  abauidance  of  the  hiniiooua 
emanation.  The  degree  is  massive  or  acute,  according  as 
the  efiect  proceeds  from  a  diffused  surface  like  the  sky,  or 
from  luminous  points  as  in  aiiificial  illumination.  In  either 
case  it  is  possihle  to  obtain  a  considerable  amount  of  pleasure 
from  this  sourca  As  a  cheerinf^  influence,  light  ranks  with 
warmth,  alimentation,  and  pleasant  repose.  On  the  principle 
of  Relativity,  tho  full  effect  is  experienced  only  after  confine- 
metit  in  the  dark. 

The  speciality  of  the  pleasures  of  light  is  their  endurable- 
ness.     The  inlluence,  although  powerful,  is  yet  gentle  ;  it  does 
pot  exhaust  tlie  nerves  so  rapidly  as  sweet  tastes,  pnngent 
odours,  or  loud  sou  ads.     This  is  the  great  distinction  of  the 
sense  of  sight     Hearing  abo  ranks  liigh  in  the  same  pro- 
perty, but  we  must  still  assign  to  it  the  second  place.     One 
of  the  things  understood  by  the  term  *  refinement/  as  applied 
to  pleasure,  is  this  aptitude  for  being  endured  a  great  length 
of  time  without  palling  and  satiety.     The  pleasures  of  sight 
are  of  a  more  histing  kind  than  those  of  the  inferior  sensea 
Trom  this,  and  from  sonre  other  circnuistances  that  I  do  not 
here  advert  to,  they  enter  into  the  feelings  of  the  BeautituL 
Lt<«bt  and  shade,  and  the  harmonious  arrangement  of  colours, 
mtiy  suffice  to  constitute  a  work  of  Fine  Art.     The  serene  and 
soothing  influence  of  sunshine  furnishes  a  bond  of  connexion 
iKftween  elfects  of  light  and  tlie  tender  feeling.     The  expla- 
nation I  believe  to  be,  that  pleasure,  when  voluminous  and  not 
acute,  genemlly  subdues  the  active  excitement  and  the  ener- 
cotic  disposition  of  the  system,  and  so  brings  the  mind  into 
tbe  state  most  congenial  to  the  pleasm-es  of  tender  emotion. 

As  regards  Volition,  tlie  pleasures  of  light  so  fiir  acconl 
with  the  general  rule  ;  that  is,  they  stimulate  the  will  in  pro- 
porlioii  to  their  degree.  We  shun  gloomy  abodes  and  seek 
the  elieerful  day,  or  the  well-lighted  room  ;  when  the  sunlight 
18  painfuJly  excessive,  we  R4in?  to  the  shade. 

There  is,  however,  a  ixnuarkable  exception  to  this  generd 
rule     Iti  the  presence  of  a  light  too  strong  to  be  agreeable. 
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the  eye  is  worked  upon,  as  by  a  spell  or  fascination,  and 
continues  gazing  upon  what  gives  pain  or  discomfort  The 
experimental  proof  of  the  fact  is,  that  we  find  it  a  pleasing 
relief  to  interpose  a  screen  between  us  and  a  light  that  we 
cannot  divert  the  eye  from,  so  long  as  it  is  within  reach. 
Human  beings  experience,  in  a  small  degree,  the  fascination 
that  in  the  moth  is  overpowering,  even  to  self-destruction. 

This  is  the  first  clear  indication  of  the  existence  of 
tendencies  thwarting  the  regular  course  of  the  will)  which  is 
to  pleasure,  and  from  pain);  and  constituting  us,  to  that 
extent,  irrational  beings.  Our  sensations  appear  to  have,  in 
some  cases  at  least,  an  efficacy  to  attract  and  detain  us  not 
only  while  wanting  in  pleasure,  but  also  when  positively 
painful.     The  present  is  an  unequivocal  instance. 

With  reference  to  Intellect,  the  sensations  of  sight  have 
a  marked  superiority  in  the  scale  of  the  senses. 

The  pleasures  and  pains  of  sight  possess,  in  the  generality 
of  minds,  a  higher  ideal  persistence  and  recoverability  than 
the  feelings  of  any  other  sense.  If  there  be  any  exceptions  to 
this  rule,  they  are  probably  cases  of  unusual  endowment  and 
cultivation  of  the  sense  of  hearing. 

The  endurability  of  the  sensations  without  fatigue,  and 
the  comparatively  easy  persistence  in  memory  or  idea,  may 
proceed  from  the  same  fundamental  characteristic— the  great 
delicacy  of  the  shock  of  light  on  the  nervous  substance,  as 
compared  with  the  resulting  sensibility. 

In  the  most  properly  intellectual  aspect — the  bearings 
upon  knowledge — the  superiority  of  sight  is  still  more  pro- 
nounced. The  sensations  in  the  highest  degree  admit  of 
being  discriminated  and  identified  ;  and  also  of  being  retained 
in  memory  as  images  of  surrounding  things. 

The  enjoyment  of  light  demands  alternation,  and  limita- 
tion as  to  amount.  In  sunny  climates,  the  exposure  to  it  for 
the  entire  day  is  excessive  and  exhausting ;  it  has  to  be 
))alanced  by  artificial  darkness  and  shade.  Places  unable 
to  afford  the  full  quantity  that  human  beings  can  enjoy,  are 
styled  gloomy  and  dull 
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9.  Colour  introduces  a  new  efifect,  as  cottipared  with  white 
light  By  a  measured  alternation  of  the  dineient  colonic,  we 
gain  a  new  pleasure,  which  has  all  the  distinguishing  pecu- 
liarities of  the  pleasure  of  li;;ht  and  shade.  The  deconipo- 
Bition  of  the  solar  ray  into  certain  jiriumry  colours,  in  tixed 
proportif>ns,  is  an  exact  key  to  the  harmuny  of  colouring,  or 
to  the  alternation  most  agreeable  to  the  miniL 

We  commonly  speak  of  the  dilTerent  colours  as  having 
characteristic  eflects ;  blue  and  green  aro  reckoned  mild 
or  soft ;  red  is  fieiy,  pungent,  or  exciting.  The  eye  whoa 
fatigued  with  the  glare  of  sunshine,  is  said  to  find  repose 
in  the  verdui'e  of  the  fields.  But  these  allegalious  cannot  ht* 
maintained  in  an  absolute  sensa  Colour,  like  all  other 
things,  operates  in  accordance  with  the  principle  of  Relnti- 
vity.  The  eflect  of  any  single  colour  is  due  to  the  transition 
from  others  felt  previously.  If  red  were  the  one  universal 
tint,  we  should  never  have  recognized  colour  at  all ,  we 
should  have  spoken  only  of  light  and  dark.  The  effects 
attributed  to  redness  are  due  to  its  contrast  with  the  pre- 
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about  us.     Next  to  white  light  and  shades  of 


dull  grey,  we  are  familiarized  to  blue  and  green.  The 
balance  is  usually  in  favour  of  the  blue  end  of  the  spectrum, 
and  hence  the  occurrence  of  red  is  a  lively  stimulation.  If 
the  proportions  were  reversed  in  nature ;  if  red  and  yellow 
took  the  place  of  blue  and  green,  these  last  would  be  the 
exciting  ctilours  ;  they  would  have  the  freshness  of  mrity 
and  ni»velty.  Tim  pleasure  of  newly-discovered  shades  of 
colour,  as  the  mauve  and  magenta  dyes,  has  no  foundation 
but  novelty  and  contrast  The  variegated  aspects  of  the 
fields  and  gardens  in  the  Idoom  of  vegetatiim,  have  more 
beauty  than  the  nnbaluuced  verdure  of  the  leaf.  The  diffu- 
sion of  red  and  yellow  supplies  the  wanting  ingredients  of 
the  picture.  The  colonic  of  sunrise  and  sunset  are  tlie 
eceoic  splendours  of  the  sky, 

10.  Artificial  lights  usually  fail  somewhat  in  the  propor- 
tions of  whit^^  light,  and,  tlR^rerure,  have  the  pungency  of  an 
imbaluuced  colour.     The  tlauie  of  a  fire  is  au  agreeable  btiiuu- 
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lation ;  the  intensity  does  not  amount  to  a  painful  excess. 
The  light  of  a  lamp  arrests  and  detains  the  eye ;  the  fresh 
sensibility  of  childhood  is  delighted  with  the  effect,  and  soon 
learns  the  voluntary  movements  for  following  it  when  shifted 
about 

11.  There  remains  to  be  noticed  the  sensation  of  lustre. 
The  lustrous  is  opposed  \fi  the  dull  The  pleasure  of  lustre 
is  greater  than  the  pleasure  of  colour  alone. 

The  most  characteristic  effect  of  lustrous  bodies  is  the 
sparkle,  or  the  occurrence  of  bright  spots  in  the  midst  of  com- 
parative darkness — a  marked  case  of  light  and  shade.  This 
is  a  combination  highly  favourable  to  the  agreeable  stimulus 
of  light.  Lustrous  bodies  have  a  mirror  surface,  and  reflect 
the  sun's  rays  in  beams ;  these,  starting  out  at  points,  are  in 
strong  contrast  to  the  remaining  surface. 

The  highest  beauty  of  visible  objects  is  obtained  by  lustre. 
The  precious  gems  are  recommended  by  it.  The  finer  woods 
yield  it  by  polish  and  varnish.  The  painter's  colours  are 
naturally  dead,  and  be  superadds  the  transparent  film.  This 
property  redeems  the  privation  of  colour,  as  in  the  lustrous 
black.  The  green  leaf  is  often  adorned  by  it,  through  the 
addition  of  moisture.  Possibly  much  of  the  refreshing  influ- 
ence of  greenness  in  vegetation  is  due  to  lustrous  greenness. 
Animal  tissues  present  the  effect  in  a  high  degree.  Ivory, 
mother  of  })earl,  bone,  silk,  and  wool  are  of  the  class  of  bril- 
liant or  glittering  substances.  The  human  skin  is  a  com- 
bination of  richness  of  colouring  with  lustre.  The  hair  is 
beautiful  in  a  great  measure  from  its  brilliancy.  The  eye  is 
perhaps  the  finest  example ;  the  deep  black  of  the  choroid, 
and  the  colours  of  the  iris,  are  liquified  by  the  transparency 
of  the  humours. 

12.  We  have  next  to  deal  with  the  covipJcx  sensations  of 
sight,  those  resulting  from  the  combination  of  optical  eff'ect 
with  the  feelings  of  movement  arising  out  of  the  muscles  of 
the  eyeball.  As  in  the  case  of  Touch,  this  combination  is 
necessary  as  a  basis  of  those  perceptions  of  the  external  world 
that  are  associated  with  sight — Externality,  Motion,  Form, 
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Distance,  Size,  Solidity,  and  relative  Position.  Mere  ligbt 
and  colour  will  not  suffice  to  found  tbese  perceptions  upon  ; 
as  already  maintained,  in  the  exposition  of  Muscularity  and 
of  Toucli,  it  is  necessaiy  to  refer  them  to  the  inouing  appa- 
nttus  of  the  eye  and  of  the  body  generally* 

13.  Visible  Mavcmmts.  One  of  the  earliest  acquired  of  our 
voluntary  actions  is  the  power  of  following  a  moving  object 
by  the  sight  Supposing  our  gaze  arrested  by  a  strong  light, 
as  a  candle-flame,  the  sbiftiog  of  the  candle  would  dmw  the 
cjyes  after  it,  partly  through  their  own  movement,  and  partly 
by  the  rotation  of  the  head.  The  consequence  is  a  complex 
setxsation  of  light  and  movement,  just  as  the  sensation  of  a 
weight  depressing  the  hand  is  a  sensation  of  touch  and  move- 
xneiiL  If  the  flame  moves  to  the  right,  the  right  muscles  are 
engaged  in  following  it ;  if  to  the  left,  the  left  muscles,  and  so 
Of] ;  and  thus  we  have  several  distinct  combinations  of  light 
and  musciilar  impression,  marking  distinctness  of  direction, 
and  never  confouuded  with  one  another, 

Jlotion,  instead  of  continuing  in  one  direction,  may  change 
its  direction,  and  take  a  course  crooked  or  curved.  This 
brings  into  play  new  muscles  and  combinations,  and  leaves 
behind  a  difierent  trace  of  muscular  action.  The  right  muscles 
of  the  eye  nmy  have  to  act  along  with  the  superior  muscles, 
and  at  a  shifting  rate.  This  gives  an  oblique  and  slanting 
direction,  which  we  can  ever  afterwards  identify  when  the 
tatne  muscles  are  similarly  brought  into  operation.  We  have 
til  OS  a  perfect  discrimination  of  vari/imf  dircdwm,  through  the 
distinct  muscles  that  they  bring  into  play, 

We  can  with  the  eye,  as  with  other  active  or^ns,  dis- 
criminate the  greater  or  less  coiUinuance  of  a  movement,  and 
thereby  estimate  Duration  in  the  first  instance,  and,  in  tho 
next  place,  obtain  anotlun*  instrument  applicable  eventually 
to  estimating  Extended  Magnitude. 

Our  muscular  sensibility  also  discriminates  rate  mvdoeittf 
of  movement  A  quick  movement  excites  a  different  feeling 
from  on©  that  is  slow  ;  and  we  thence  acquire  graduated 
acusaiions,  corresponding  to  degi^ees  of  speed,  up  to  a  certain 
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limit  of  nicety.  This  estimate  of  the  rate  of  contraction  also 
indirectly  serves  as  a  means  of  Judging  of  Extension,  atto 
\vc  have  arrived  ut  the  notion  of  visible  Space,  as  opposed  to 
Succession  in  Time. 

Tlie  muscular  sensibility  of  the  dead  strain,  or  of  Resist- 
ance, can  scarcely  occur  in  the  eye,  there  being  notlunjj;  to 
resist  its  movements  but  its  own  inertia.  What  is  called 
straining  the  eye  (which  happens  in  closo  and  minute  vision) 
is  not  the  same  thin^r  as  st mining  the  anns  in  tlie  support  of 
a  hea%'y  weiglit.  Hence  of  the  tliree  primary  sensibilities  of 
muscle — Eesistance,  Continuance,  end  Speed — ^two  only  be- 
long to  the  ocular  muscles.  Accordingly  the  eye,  with  all  its 
Buperiority  in  giving  the  mind  the  pictorial  array  of  the  ex- 
tended world,  cannot  be  said  to  include  the  fundamental 
consciousness  of  the  oV>ject  universe^  the  sense  of  Resistance- 
There  is  a  certain  kindred  sensibility  in  the  common  fact  of 
muscular  tension ;  but  it  is  by  association,  and  not  by 
intrinsic  susceptibility,  that  the  power  of  vision  impresses  us 
so  strongly  with  the  fueling  of  the  Object  world 

While  the  retina  of  the  eye  is  receiving  one  and  the  same 
optical  impression  (in  the  supposed  case  of  the  candle-flame), 
this  may,  by  movement,  be  imbedded  in  a  great  many  different 
nniseidar  impressions,  and  may  constitute  a  great  variety  of 
pictorial  effect  By  changing  the  muscles  and  by  varying 
their  rate  of  action,  we  may  so  clmnge  the  resulting  impres- 
sions, that  any  one  motion  shall  be  recognized  by  us  as 
distinct  from  every  other,  while  each  may  be  identilied  on  a 
recurrence. 

Many  of  the  pleasures  of  ^luscular  ^loveinent,  described 
in  the  previous  chapter,  may  be  experienced  in  the  spectacle 
of  moving  objects.  The  massive  languid  feeling  of  slow 
movement,  the  excitement  of  a  rapid  pace,  the  still  higher 
pleasui-e  of  a  waxing  or  waning  speed,  can  all  be  realized 
through  the  muscles  of  the  eye  and  the  head.  The  slow 
procession,  the  gallop  of  a  race-horse,  the  flight  of  a  cannon- 
balb  exhibit  different  varii^ties  of  the  excitement  of  motion. 
In  the  motion  of  a  projectile,  where  a  rapid  horizontal  sweep 
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18  accompanied  with  a  gentle  rise  atid  fall,  we  have  one  set  of 
muscles  quickly  inovfil,  and  another  set  in  slow  varying 
tension,  thereby  contributing  tin*  still  more  a^retjable  effect  uf 
increasing  and  dyin*^  motion.  While  the  projectile  Hies  across 
the  field  of  view,  the  horizontal  motion  is  uniform,  but  the 
pace  upwards  diminishes,  and  at  last  dies  away  at  the  highest 
point ;  the  borly  then  recunnnences  a  ilownward  course,  slow 
at  first,  but  accelerating  until  it  reach  the  ground.  Hence 
the  beauty  of  curves. 

The  pleasures  of  moving  objects  and  stirring  spectacle 
count  for  much  in  the  excitement  of  human  life.  They  are 
really  pleasures  of  aetion ;  but  inasmuch  as  only  a  very 
limited  portion  of  nniscle  is  excited  by  them,  they  do  not 
constitute  bodily  exercise,  and  are  therefore,  to  all  practical 
intents,  passive  pleasures,  like  music  or  sunshine.  Whence 
dramatic  display,  the  ballet,  the  circus,  the  liorse  race,  the 
spectatorship  of  games  and  sports,  although  engaging  the 
activity  of  the  eye,  do  not  belong  properly  to  our  active  en- 
joyments. They  may,  however,  be  the  lueans  of  stimulating 
the  general  activity  of  the  frame. 

Among  the  permantfU  imagtnj  of  the  inkllect,  recalled, 
combined,  and  dwelt  upon  in  many  ways,  we  are  to  includG 
visible  movements.  The  flight  of  a  bird  is  a  characteristic 
that  distinguishes  one  species  from  another;  and  the  impres* 
sion  left  by  it  is  part  of  our  knowledge  or  recollection  of 
each  individual  kind.  The  gallop  of  a  horse  is  a  series  of 
moving  pictuix^B,  which  leave  a  trace  behind  them,  and  are 
revived  as  such.  The  motions  th«it  constitute  the  carriage 
and  expression  of  an  animal  or  a  man,  demand  particular 
movements  of  tlie  eye,  in  order  to  tiike  them  in  and  store 
them  up  among  our  permanent  notions.  All  t!ie  gestures, 
modes  of  action,  and  changes  of  feature  that  emotion  inspires, 
are  visible  to  the  eye  as  an  assemblage  of  movements,  and 
vre  recognize  such  movements  as  marking  agreement  or 
tlifference.  amung  iudividuals,  and  in  different  passions. 
M  iiiy  of  the  aspects  of  the  external  world  im[»res3  tbem- 
belves  U|H)n  the  moving  apparatus  of  the  eye.     The  aurface 
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of  the  sea,  the  drifting  of  clourls,  the  fall  of  min,  tlie  waviug 
of  tree>8  in  the  wind,  the  rushing  of  water,  the  darting  of 
uieteors,  the  risitig  and  setting  of  the  sun— are  all  mixed 
inipressious  of  spectacle  and  nioveoient  In  like  mauuer,  in 
the  various  processes  of  the  arts,  there  are  characteristic 
movements  to  constitute  our  means  of  discrimination,  and 
our  permanent  nutiuns  of  those  processes.  The  evululions 
of  an  army  have  to  be  remembered  as  movements,  and  there- 
fore need  to  be  embodied  among  the  muscular  recollections 
of  the  system. 

14.  Visible  Form. — We  have  taken  the  case  of  moving 
objects  as  the  least  complicated  experience  of  vision.  We 
must  now  enquii'e  by  what  process  we  perceive  Visible  Form 
and  Extension,  and  acquire  the  notion  of  Simultaneous 
existence  in  Spacr,  It  has  to  be  shown  that  the  eye  is  active 
in  the  observation  even  of  still  life  ;  the  special  mode  of 
activity  being  such  as  to  make  the  mind  feel  the  dillerence 
between  Succession  and  Co-existence, 

When  we  follow  a  moving  object,  as  a  rocket,  or  a  bird, 
and  when  we  carry  the  eye  along  the  curve  of  the  rainbow, 
there  is  a  common  fact  of  movement,  with  important  dif- 
ferences in  the  mode.  Tbese  difterenccs  are,  to  a  great  degree, 
parallel  to  those  described  under  Touch,  wliereby  the  know- 
ledge of  objects  as  co-existing  is  attained.  ( 1 .)  In  the  fi rst  place, 
in  following  the  outline  of  the  rainbow,  we  are  not  constrained 
to  any  6ne  pace  of  movement,  as  with  a  bird  or  a  projectik*. 
This  alone  would  give  a  lively  sense  of  di fife i-e nee  between  the 
two  appearances.  (2.)  In  the  next  place,  the  optical  impression, 
in  the  case  of  a  still  form,  is  not  one  unchanging  sensation, 
but  a  series  of  sensations,  which  may  be  of  the  same  nature — 
as  in  the  rainbow,  or  may  be  aU  dififerent — as  in  sweeping  across 
the  clouds  or  the  landscape.  (3,)  Thirdly,  we  can,  by 
an  invertetl  movement,  encounter  the  same  series  of  optical 
sensations,  in  the  inverted  order  ;  whei^eas,  in  the  other  case, 
the  object  passes  finally  away  from  the  sight  (4.)  In  the  fourth 
place,  we  may  repeat  the  movement,  at  any  rate  of  speed,  and 
in  ao  doing  obtain  the  same  series  of  sensations,  in  the  same 
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OTdi*v.  Bolh  in  touch  and  in  sight,  this  circumstanee  is  pro- 
bably what,  mom  than  auy thing  else,  gives  us  that  vivid 
sense  of  the  ditrercnce  between  objects  moving  and  passing 
away — thereby  typitying  Succession^ — and  objects  that  are 
still ultaneous  or  co-exist,  which  is  tlie  meaning  of  Space, 
The  more  frequently  we  experience  this  fixed  recurrence  of 
optical  Sensations,  in  company  with  a  definite  movement,  tlie 
bix)ader  is  the  line  between  that  mode  of  existence  and  the 
objects  that  give  us  only  one  chance  of  observing  them.  The 
constant  reception  of  a  definite  series  of  sensations  by  one 
definite  movement,  and  the  equally  constant  occurrence  of 
the  series  inverted  under  an  inverted  movement,  go  far  to 
make  up  our  notion,  meaning,  and  expectatiun,  of  objects 
extended  in  Visible  Space. 

But,  (5.)  in  the  fifth  place,  as  regards  Sight,  the  peculiar 
power  of  the  eye  to  embrace  at  one  glance  a  wide  prosjject, 
aJthough  minutely  perceiving  only  a  small  portion,  is  avail- 
able to  confirm  the  same  distinctioa  When  the  glance  is 
carried  along  the  field  of  view,  the  portions  that  cease  to 
occuj>y  the  centre  of  the  eye,  still  impress  the  retina,  and 
have  a  place  in  the  consciousness,  though  much  less  dis- 
tinctly perceived.  This  constitutes  an  additional  distinction 
between  the  transitory  tliglit  of  a  meti.*or  and  the  picture  of 
the  starry  sphere.  Touch  possesses  this  means  of  discrimina- 
tion only  in  a  very  limited  degi*ee.  Tlie  extended  surface  of 
the  hand,  the  plurality  of  fingers,  the  united  touch  of  tlie  two 
hands,  and  such  extent  of  the  surface  of  the  body  as  can  make 
a  simultaneous  contact, — ^are  all  that  there  is  to  correspond  to 
this  great  prerogative  of  sight,  in  giving  a  plurality  of  simul- 
taneous impressions,  so  as  to  mark  the  dilVerence  between  the 
co-existing  in  Space  and  the  successive  in  Time.  When  a 
definite  series  of  successive  sensations  are  simuUaiieon^'ilij  felt, 
they  suggest  all  the  stparatc  fods  of  movement,  t«»gether  with 
the  whole  fact  of  movement,  involved  in  a  perception  of  the 
Extended. 

Tluis,  then,  the  observation  of  the  forms  of  still  life  is  a 
combination  of  the  movements  of  the  eye,  with  the  optical 
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impressions  corresponding  to  the  dififerent  parts  of  the  field  of 
view.  Exactly  as  in  the  case  of  moving  things— by  a  hori- 
zontal sweep,  we  take  in  a  horizontal  line ;  by  a  circular  sweep, 
we  derive  the  muscular  impression  of  a  circle  ;  by  a  sudden 
change  of  direction,  we  are  cognizant  of  an  angle ;  there  being, 
in  aU  these  instances,  the  persistence  on  the  retina  of  the  whole 
figure,  while  the  eye  scans  the  successive  parts. 

The  transition  is  easy  from  Lines  to  Surfaces.  A  more 
numerous  and  complex  series  of  movements  is  requisite  to 
give  the  impression  of  a  visible  area  or  superficies.  But 
the  same  constant  series  of  optical  effects,  imbedded  in  the 
same  movements,  inverted  and  repeated  as  oft  as  we  please, 
enters  into  the  cognition  of  space  in  two  dimensions,  as 
well  as  into  the  perception  of  linear  magnitude,  or  space 
viewed  in  one  dimension. 

15.  AppnrcTit  Size. — The  apparent  size  or  visible  magni- 
tude is  made  up  of  the  two  discriminations — optical  and 
muscular.  The  Optical  discrimination  takes  place  through  the 
extent  of  the  image  on  the  retina ;  hence  the  apparent  size 
is  spoken  of  by  Wheatstone  as  the  retinal  magnitude.  Tlie 
Muscular  discrimination  depends  upon  the  sweep  of  the  eye 
under  the  action  of  its  muscles ;  and  is,  therefore,  a  fact 
or  experience  of  our  muscular  encjrgy  or  activity.  The 
two  estimates  co-operate  to  a  joint  result.  They  are  both 
equivalent  to  an  angular  estimate,  or  the  proportion  of  the 
visible  surface  to  a  whole  sphere.  The  apparent  diameter 
of  the  sun  or  moon  is  half  a  degree,  or  ^\-q  of  the  circle 
of  the  sky. 

The  combined  estimate  of  Retinal  Magnitude,  by  our  two 
most  sensitive  organs — the  retina  and  the  ocular  group  of 
muscles — renders  our  measurement  of  apparent  size  singularly 
delicate.  In  fact,  this  is  the  finest  discrimination  within  the 
compass  of  our  senses  ;  and  whenever  w^e  desire  to  measure 
any  property  with  nicety,  we  endeavour  to  resolve  the  case 
into  a  comparison  of  visible  magnitudes.  Of  this  description 
are  the  standards  of  w^eight  (the  balance),  of  heat  (tlie  ther- 
mometer), and  many  others. 
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TLe  fluctuations  of  visible  magnitude  in  consequence  of 
changes  of  Distance  are  appreciated  with  similar  delicacy; 
and  after  we  are  aware  tbat  these  fliictuatious  conespoud  to 
alteration  of  real  distance,  we  use  them  as  the  njost  deUcate 
test  of  remoteness. 

The  celestial  bodies  and  the  clouds  are  conceived  by  us 
solely  under  their  apparent  or  visible  size.  Terrestrial 
objects,  being  seen  by  us  at  different  distances,  vary  in 
apparent  size,  and  we  conceive  most  of  them  under  a  more  or 
or  less  perfect  estimate  of  their  real  size»  as  ascertained  by 
li  and  ling  and  locomotion.  FaiUug  this  estimate,  we  adopt 
some  one  point  of  view,  which  we  have  been  most  accustomed 
to,  and  conceive  the  object,  as  seen  from  thence.  In  regard 
to  wry  familiar  things,  as  a  chair,  or  a  man,  we  uiiifonaly 
translate  the  apparent  estimate  into  a  real  estimate.  A 
building,  a  distant  mountain,  a  landscape,  are  visually  con- 
ceived OS  they  appear  from  our  most  usual  position  with 
reference  to  them. 

16.  Di'itance^  or  varying  remot end's. — The  apparent  sizo> 
as  above  considered,  includes  ouly  two  dimuusituis.  In  order 
to  appreciate  apparent  volume  or  solidity,  as  an  advance 
upon  mere  extension,  or  surface,  wo  must  estimate  varying 
i*emoteness  also. 

Leaving  out,  at  the  present  stige,  the  consideration  of 
real  distance,  a^  well  as  real  magnitntle,  we  may  advert 
to  the  various  ocular  sensibilities  aJl'ccted  by  alteration  of 
distance. 

We  have  already  remarked  on  the  two  muscular  adtipta- 
tions  of  the  eye  to  distance, — the  change  in  the  eye-btdl  by 
the  operation  of  the  ciliary  muscle,  for  near  distances,  and 
the  convergence  or  divergence  of  the  two  eyes,  for  distances 
both  near  and  far.  To  preserve  a  distinct  imago  when  an 
object  is  brought  nearer,  we  need,  by  a  muscular  eObrt-,  to 
change  the  curvature  of  the  crystalline  lens  in  each  eye,  and 
to  make  the  lines  of  sight  of  the  two  eyes  converge.  Both 
these  efforts  are  attended  with  consciousness,  and  this  con- 
sciousness mingles  with  the  feelings  ot  altered  retinal  mag 
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Ditude,  and  with  dissimil^rUij  of  binocular  images,  when 
objects  retreat  from  the  eye,  or  advance  toward  it ;  while, 
in  addition,  the  optical  fact  of  varying  clearness  may  also 
tell»  together  with  the  presence  or  absence  of  intervening 
objects. 

17.  Visihh  Movements  mid  VisihU  Forim  in  three  dimtn- 
s-totis  ;  Volume. — By  combining  the  visible  movements  across 
the  field  of  view  with  the  movements  of  adjustment — mouoc- 
nlar  and  binocnhir — we  attain  the  experience  of  visible 
movements,  visible  fdrnii?,  and  visible  magnitodes^  in  all  tlie 
three  dimensions  of  space ;  in  other  words,  volume  and 
solidUtf,  in  80  far  as  these  are  undei-stood  by  the  eye  alone. 
An  objetit  moving  aslant  requires  changes  of  adjustment 
along  with  the  movements  of  the  eyeball,  right  or  left,  up  or 
down  ;  and  its  image  remains  embodied  in  this  more  compli- 
cated series  of  movements  and  optical  changes.  A  row  of 
houses  seen  obliquely,  needs  the  same  combination.  With  the 
lateral  movements  of  the  eye,  we  must  unite  adjusting  move- 
ments, in  order  to  maintain  the  same  distinctness  (*f  picture 
throughout  These  changes  of  ailjustment  are  repeated  and 
inverted,  along  with  the  other  movements,  and  conspire  with 
these  to  give  the  sense  of  the  co-existing  in  space,  as  opposed 
to  the  passing  or  successive  in  time. 

18,  The  intellectual  imagery  derived  through  the  eye 
from  the  forms  of  still  life  is  co-extensive  with  the  visible  crea- 
tion. For  the  purposes  of  discriminating  and  of  identifying 
natural  things,  and  also  for  the  storing  of  the  mind  with 
knowledge  and  thought,  the  sensations  of  objects  of  siglit  aie 
available  beyond  any  other  class.  Tlie  eye  is  kept  constantly 
at  work  upon  the  surrounding  scene,  following  the  outlines 
and  windings  of  form,  as  these  extend  in  every  direction  ; 
and,  by  the  movements  thus  stimnlated,  each  sparate  object  is 
distinguished  from  those  that  ditlerin  shape,  size,  or  distance, 
and  identified  with  itself  and  tliose  that  coincide  with  it  in 
these  peculiarities.  The  train  of  movements  for  a  square  are 
recognized  as  distinct  from  the  train  that  describes  an  oval : 
the  outliJie  of  a  pillar  brings  on  a  cycle  of  niotiuns  wholly 
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different  from  those  dictated  by  the  figure  of  a  tree.  The 
property  belonging  to  the  mental  system  of  causing  to  cohere 
movements  that  have  been  described  in  succession,  fixes  the 
series  for  each  different  view,  and  gives  a  permanent  hold  of 
all  the  distinct  forms  presented  to  the  eye.  This  adhesive 
process  belongs  to  the  intellect,  and  will  be  fully  treated  of 
in  the  proper  place. 


CHAPTER    TIL 

OP  THE  APPETITES. 

1-  TN"  taking  up,  at  this  stage,  the  consideration  of  tlie 
•*-  Appetites,  I  do  not  mean  to  assert  that  these  entirely 
belong  to  our  primitive  impulses,  or  that  in  them  the  opera- 
tion of  intellect  and  experience  is  excluded.  On  the  contrary, 
I  am  of  opinion  that  Appetite,  being  a  species  or  form  of 
Volition,  is  like  all  our  other  effective  forms  of  volition,  a 
combination  of  instinct  and  education.  But  the  process  of 
acquisition  is  in  this  case  simple  and  short ;  while.,  on  the 
other  hand,  the  stimulus  to  action,  or  the  source  of  the  crav- 
ing, is  usually  one  of  the  sensations  or  feelings  discussed  in 
the  two  previous  chapters.  Indeed,  if  we  look  at  the  craving 
alone,  without  reference  to  the  action  for  appeasing  it,  that 
craving  is  merely  what  we  have  all  along  styled  the  volitional 
property  of  the  sensation. 

If  a  spur  to  action  were  to  constitute  Appetite,  all  our 
pains  and  pleasures  would  come  under  this  designation.  JUit 
the  Appetites  commonly  considered  are  a  select  class  of  feel- 
ings ;  and  are  circumscribed  by  the  following  property — 
namely,  that  they  are  the  cravings  prodticcd  by  the  recur r in g 
wants  and.  necessities  of  our  bodily,  or  organic  life.  The 
avoiding  of  a  scald,  a  cut,  or  a  fall,  is  an  energetic  impulse  of 
volition,  and  yet  not  a  case  of  appetite ;  there  being  no 
periodic  or  recurring  w^ant  of  the  system  in  these  cases. 
Sleep,  Exercise,  Repose,  Thirst,  Hunger,  Sex,  are  the  appetites 
most  universally  present  throughout  the  Animal  tribes. 

The  stiite  termed  Desire  so  far  agrees  with  Appetite,  in 
being  a  volitional  impulse  growing  out  of  some  uneasy  and 
unsatisfied  condition.  But  in  Desire,  there  is  a  prior  ex])e- 
rience  of  pleasure,  the  memory  of  which  is  the  spur  to  seek  a 
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renewal ;  we  clesim  to  return  to  a  tasted  delight*  This  is  not 
nt?cessary  to  a  mere  Apptitite ;  although  obviously,  after  expe- 
rieuce  uf  graliticulion,  all  our  apiiutites  hiivtj  also  the  ahamcter 
of  Desires. 

2*  The  fact  of  periodic  recurrence  is  in  no  case  more  strik- 
ingly exeniplifit'd  than  in  Sleep.  After  a  certain  period  of 
wakiog  activity,  there  supervenes  a  powerful  sensation  of  re- 
pose. If  we  give  way  to  it  at  once,  the  state  of  sleep  creeps 
civer  u%  and  we  pass  through  a  few  moments  of  agre.eahle 
repose  into  unconscioiLsness.  If  we  are  pievented  from 
yielding  to  the  sleepy  orgasm,  its  character  as  an  appetite  is 
brought  out  into  strong  relief.  The  voluminous  nneasiness 
ihjit  possesses  all  the  nmscles  and  organs  of  sense,  stimulates 
u  strong  resistance  to  the  power  that  keeps  us  awake ;  the 
uneasiue^  and  the  resistance  increasing  with  the  continued 
refusal  of  the  permissiita  to  sleep,  until  the  condition  heeomea 
intolerable,  or  nntil  a  reaction  ensues,  which  drives  off  the 
drowsiness  for  some  time  longer.  The  overpowering  intlu- 
eDce  of  drowsiness  is  well  seen  in  infants. 

3*    The  necessity   of  alternating   ExerciM  with  Repose, 

through  the  entire  range  of  our  active  organs,  brings  on  the 

like  periodic  craWngs  and  deep-seated  uneasiness.    The  fresh 

coitdition  of  the  muscles  is  of  itself  a  suthcient  stimulus  to 

action ;  without  any  conscious  end,  in  other  words,  without 

our  willing  it,  action  commences  when  the  body  is  refreshed 

and  invigorated.     If  this  s[»ontaneous  outburst  is  checked,  an 

intense  uneasiness  is  felt,  being  one  of  the  conscious  states 

iBcident  to  the  muscular  system.     Tins  state  is  of  the  nature 

of  all  the  other  appetites,  and  increases  with  privation,  unless, 

by  some  organic  change,  the  Ht  passes  over  for  the.  tima    The 

ijr        '      "cd  up  to  bis  cuuch,  the  e.xuberancy  of  childhood 

Ti:^.     .  -    I  from  bursting  out,  the  bird  in  it,s  cage,  the  prisoner 

io  his  cell — experience  all  the  pains  and  desire  of  the  active 

argikns  for  exercise.     On  the  other  hand,  after  exercise,  comes 

AH  eqaally  powerful  craving  and  impulse  to  rest,  which,  if 

fiesiated,  produces  the  same  intense  uneasiness. 

Under  this  head  of  Exercise  and  Repose  I  might  include 

16 
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the  more  active  of  our  senses,  that  is,  Touch,  ITearing,  and 
Sight  These  senses  all  embody  muscular  ac^tivity  along 
with  the  sensation  peculifir  to  each  ;  and  the  muscular 
activity,  tofjether  with  the  tactile,  auditory,  and  visual  see- 
sations,  lead  to  weariness  of  the  parts,  with  a  craving  for  rest ; 
while,  after  due  repose,  they  resume  the  fiesh  condition,  and 
crave  for  the  renewal  of  their  excitement.  The  alternate 
exercise  and  rest  of  ihn  senses  is  in  a  j^reat  measure  involved 
in  the  rotatinn  of  sleeping  and  waking ;  indeed,  the  invo- 
luntary t<jrpor  of  the  nervous  system,  is  almost  the  only 
means  of  giving  repose  to  such  constantly  solicited  senses  as 
Sight,  Touch,  and  Hearing. 

A  similar  train  of  remarks  might  be  extended  to  th© 
activity  of  the  thiuking  orgjxns.  But  in  these,  the  periodic 
cravings  are  less  ilistinctly  marked,  and  more  frequently 
ernmeons,  than  in  the  ease  of  muscular  exercise.  There  is 
often  a  reluctance  to  engage  in  thought,  when  the  brain  is 
perfectly  vigorous  and  able  to  sustain  it ;  and,  on  the  other 
hand,  there  is,  in  nervous  temperaments,  a  teudeney  to  excess 
of  mental  action,  uncorrected  by  any  regular  promptings  to 
take  repose. 

The  sense  of  fatigue,  arising  soon  after  beginning  a 
laborious  operation,  and  then  disappearing,  is  connected  with 
inaction  of  the  brain.  A  little  time  is  requisite  to  determine 
the  flow  of  blood  to  the  parts  exerted. 

4  Thirst  and  Hunger  I  have  already  touched  upon, 
'Wliat  is  called  third  is  sometimes  rather  a  call  for  the 
cooling  influence  of  cold  drinks,  as  for  instance,  in  the  dry, 
hot  state  of  the  air-passages,  month,  and  skin^  produced  in 
fevers  by  the  increased  temperature  and  diminished  tur- 
gescence  of  the  parts.  Exhalation  is  in  such  cases  often 
rather  diminished,  and  the  dryness  of  the  suiface  arises  from 
the  circumstance  that  although  blood  still  flows  through  the 
capillary  vessels,  the  reciprocal  action  between  the  blood  and 
the  living  tissues,  which  is  denoniinated  turgescence,  or  iur* 
gor  vitxilis,  is  depressed'— (Milller,  by  Baly,  p.  530.) 

Hunger,  unlike  Thirst,  is  a  state  of  the  stomach,  as  yet 
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not  exactly  understood ;  while  the  feeling  of  inanition, 
wliich  also  grows  out  of  long  fasting,  must  be  coDsidered  as 
a  general  feeling  of  tlio  system.  The  urgency  of  hungei- 
ought  to  be  in  accordance  with  the  actual  deficiency  of 
nutritive  material,  but  veiy  frequently  the  case  is  otberwisa 
' It  i$  heightened  by  cold  baths,  by  friction  of  the  skin,  by 
friction  of  the  abdomen,  and  by  the  agitation  to  which  the 
abdomen  is  subjected  in  horse  exercisje,  as  well  as  by  mus- 
cular exertion/  It  is  diminished  by  all  nauseating  influ- 
ences, which  probably  at  the  same  time  weaken  the  digestion. 
•The  local  sensations  of  hunger/  says  M tiller,  'which  are 
limited  to  the  digestive  organs,  and  appear  to  have  their  seat 
in  the  nervus  vagus,  are  feelings  of  pressure,  of  motion,  con- 
traction, qualmishness,  with  borborygmi  (gripings).  and  finally 
pain/ 

In  the  case  of  Hunger,  as  in  most  of  the  appetites,  there 
is  a  double  spur  to  the  taking  of  food  ;  first,  the  stimulus  of 
tmeasiness,  and  next  the  impulse  arising  out  of  the  pleasure 
of  eating  It  is  well  understood  that  these  two  things  are 
quite  diflerent,  and  on  their  difference  hangs  the  whole  art  of 
r»-*fiued  ctX)keiy*  Very  plain  food  would  satisfy  the  craving 
for  nutrition,  but  there  is  a  superadded  pleasure  that  we  have 
to  cater  for.  The  one  is  the  appetite  in  its  strictest  signifi- 
cation, and  as  found  in  the  lower  animals  ;  the  other  we  may 
call  a  desire,  because  it  supposes  the  remembrance  and  anti- 
cipation of  a  positive  pleasure,  like  the  desire  for  nmsic,  or 
for  knowledge. 

It  is  in  the  process  of  taking  food  and  drink,  that  we  best 
see  exemplified  the  activity  springing  out  of  the  sensations  of 
hunger  and  thirst.  The  actual  assuaging  of  the  uneasiness 
produces  an  intense  pleasurable  sensation  that  sets  on  the 
most  vigorous  movements  for  being  continued  and  increased  ; 
while  thii  moving  organs  themselves,  beginning  to  be  invigor- 
ated, display  a  spontaneous  and  lively  energy  in  the  cause. 
To  bring  together,  and  make  to  unite,  the  sensation  of  the 
appeasing  of  hunger  with  the  acts  of  sucking,  prehension, 
msatic^Uug,  and  swallowing,  is  perhaps  the  earliest  link  of 
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volition  established  in  the  animal  system.  This  is  the  first 
f-a^se  of  action  for  an  end,  or  under  the  prompting  and  o^uid- 
ance  of  a  feeling,  that  the  newly  bom  infant  is  capable  of. 

Besides  the  natural  craving  for  the  elements  of  nutrition 
required  by  the  tissues,  we  may  acquire  artificial  cravings  by 
the  habitual  use  of  certain  furms  of  foovi,  and  certain  accom- 
paniments, as  peppers,  flavours,  &c.  Thus  we  have  the 
alcoholic  craving,  the  craving  for  animal  food,  for  tea,  coffee, 
snuff,  tobacco,  kc. 

5.  The  Appetite  tliat  brings  the  St-j>.s  together  is  founded 
on  peculiar  secretions  which  periodically  accumulate  within 
the  system,  producing  a  feeling  of  oppression  until  they  are 
either  discharged  or  absorbed ;  there  being  a  certain  intense 
pleasure  in  discharging  them  for  the  ends  of  reproductioa 
If  we  were  to  place  these  feelings  among  Sensations,  they 
would  either  form  a  class  apart,  or  they  would  fall  under  the 
first  class  above  described,  namely,  the  Sousations  of  Organic 
Life.  If  the  subject  were  open  to  full  discussion,  like  the 
other  feelings  of  human  nature,  it  might  be  best  to  treat  them 
as  an  organic  sensibility  giving  birth  to  a  special  Emotion. 
We  have  in  this  case,  as  in  Iluuger,  both  Appetite  and  Desire  ; 
but  we  have  also,  what  does  not  occur  to  a  like  degree  in 
hunger,  a  many-sided  susceptibility  to  inflammation, — through 
all  the  senses,  through  the  trains  of  thought,  and  through 
various  emotions. 

6.  The  accustomed  Routine  of  life  leads  to  a  craving 
almost  of  the  nature  of  Appetite.  As  the  time  comes  round 
for  each  stated  occupation,  there  is  a  tendency  or  benf  to 
proceed  with  that  occupation,  and  an  uneasiness  at  being 
restrained.  So,  our  appetites  properly  so  called  may  have 
their  times  of  recurrence  determined  by  our  customary 
periods  of  gratifying  them. 

7.  All  the  appetites  are  liable  to  be  diseased  or  perverted, 
and  to  give  false  indications  as  to  what  the  system  needs. 
They  are  likewise  liable  to  artificial  and  unseasonable  inflam- 
mation, through  the  presence  of  the  things  that  stimulate  and 
gratify  them.     In  the  lower  animals,  it  is  assumed,  I  know 
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not  with  what  truth,  that  appetite  rarely  errs  ;  in  humanity, 
error  is  extremely  common.  We  are  apt  to  crave  for  warmth 
when  coolness  would  be  more  w^iolesome  ;  we  ci-ave  for  food 
and  drink,  far  beyond  the  limits  of  sufficiency  ;  we  indulge  in 
the  excitement  of  action  when  we  ought  to  cultivate  rest,  or 
luxuriate  in  repose  to  the  point  of  debility.  So  doubtful  is 
the  appetite  for  sleep,  that  there  is  still  a  dispute  as  to  how 
much  the  system  requires.  Perhaps  the  complicacy  and  the 
conflicting  impulses  of  the  human  frame,  are  the  cause  of  all 
this  uncertainty  and  mistake,  rendering  it  necessary  for  us  to 
resort  to  experience  and  science,  and  to  a  higher  volition  than 
appetite,  for  the  guidance  of  our  daily  life. 


1. 


CHAPTER    IV, 

OF  THE  INSTINCTS. 

TN"  the  foregoing  chapters  have  beeu  enumerated  all  the 
•^  primaiy  modes  of  consciousness  ;  we  have  now  to 
consider  in  full  the  original  provision  in  the  human  system, 
for  Action.  The  name  '  Instinct '  is  especially  reserved  for 
what  is  primitive  or  primordial  on  the  active  side. 

More  expressly,  Instinct  is  defined  as  the  untaxight  ability 
to  perform  actions  of  all  kinds,  and  more  especially  such  as 
are  necessary  or  useful  to  the  animal.  In  it  a  living  being 
possesses,  at  the  moment  of  birth,  powers  of  acting  of  tlio 
same  nature  as  tliose  subsequently  conferred  by  experience 
and  educatioa  When  a  newly  dropped  calf  stands  up, 
walks,  and  sucks  the  udder  of  the  cow,  we  call  the  actions 
instinctive. 

2.  In  all  the  three  regions  of  mind, — Feeling,  Volition, 
and  Intellect,— there  are  certain  primitive  and  fundamental 
arrangements,  which  education  or  acquisition  proceeds  upon. 
A  full  account  of  all  our  instinctive  endowments  may  be 
included  under  the  following  heads. 

I.  The  Reficx  Actwiis.—T\\QSQ  are  actions  withdrawn  from 
the  sphere  of  mind,  and  yet  having  analogies,  as  well  a.s 
contrasts,  with  proper  mental  actions. 

II.  The  primitive  arrangements  for  conilincd  and  harmo- 
niom  actions. — The  rhythmical  acts  of  walking,  flying,  swim- 
ming, &c.,  are  examples  of  these.  The  Will  may  supply  Uk* 
stimulus  to  move,  but  the  harmonious  groui)ing  of  the  move- 
ments is,  in  many  instances,  provided  for  among  the  uutuial 
endowments  of  the  system. 

III.  The  connexions  existing  at  the  outset  between  Fcd'mj 
and  its  bodDy  manitestatious. 
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IV.  The  instinctive  germ  of  Volition.  What  we  call  the 
power  of  the  will,  has  to  be  traced  back,  if  possible,  to  some 
inborn  or  primitive  stimulus,  connecting  together  our  feelings 
and  onr  actions,  and  enabling  the  one  to  control  the  other. 
This  is  perhaps  the  most  delicate  ioqnirj  that  our  science 
presents. 

The  primitive  foundations  of  Intellect,  I  shall  defer  till 
the  whole  subject  is  entered  on  in  the  Second  Part. 

V,  The  description  of  the  speci*tl  mechanism  of  the  Voice, 
will  receive  a  place  at  the  conclusion  of  this  chapter,  not 
having  been  included  in  the  chapter  on  Movement 

THE  REFLEX  ACTIONS. 

8.  The  Reflex,  Aatomatic,  or  Involuntary  actions,  are  marked 
by  the  absence  of  the  circumstance  charactcri/Jng  voiuntary 
aetionB,  namely,  the  gtimalas  and  guidance  of  feeling.  Many  of 
Ihem  are  essential  to  animal  lifo.  They  all  demand  a  nenrous 
arrangement,  consisting  of  incarrying  and  outctuTying  fibres, 
COftinected  by  grey  matter.  Some  are  maintained  by  the  system 
of  81^ ti) pathetic  nerves  ami  ganglia^  which  are  the  most  detacbed 
from  t be  brain  or  centimes  of  consciousness;  others  depend  on 
the  spinal  cord  ;  a  third  group  are  related  to  the  medulla  oUoti' 
fata  ;  and  some  are  actuated  by  still  higher  centres^  as  the  pott^ 
varolii  and  the  mrponv  qnadrig^itnina.  Occasionally  the  sympii- 
thotic  ganglia  and  a  portion  of  the  cerebro-spinal  mebsses  concar 
to  the  responsive  movement. 

The  Reflex  Actions  may  be  distributed  under  the  folio  wing 
heads, 

Fir«t>  those  concerned  in  the  organic  processes^  and  operated 
through  the  involuntary  muscles, — being  the  most  widely  removed 
of  all  from  the  mental  or  voluntary  sphere. 

The  thifihm  of  the  heart  is  usually  counted  among  reflex 
actiottfi,  but  no  precise  fitimulant  can  be  readily  asKignod.  The 
power  emanates  mamly  from  the  sympathetic  system  of  nerves, 
and  especially  from  the  gangliu  distributed  on  the  heart  itself; 
ibe  rhythm  continuing  for  some  time,  even  after  removal  I'rom 
Uie  body.  The  iuflaence  ia  thus  of  the  nature  of  regulated  or 
rfiythmical   trpoutatK^Hj,   ratlier  than  of  reflected  action.     Tiie 
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accomplI.>lip(l  contraction  of  one  portion  of  the  niuscnlar  sub- 
stance is  the  signal  for  commencing  the  contraction  of  another 
portion  ;  and  no  other  antecedent  can  be  specified.  The  mere 
contact  of  the  blood  with  the  muscular  wall  of  the  organ  is  not 
to  be  considered  a  stimulant,  such  as  would  give  rise  to  a  reflex 
act.  By  galvanizing  certain  parts  uf  the  s}  in  pathetic  system,  in 
the  neighbourhood  of  the  heart,  the  beats  are  accelerated.  On 
the  other  hand,  by  the  stimulation  of  the  vagi  nerves,  the  action 
is  weakened ;  this  is  in  accordance  with  a  tendency  of  the 
cerebro-spinal  nerves  to  hold  in  check  the  influence  of  the 
sympathetic  centres.  It  is  found,  however,  that  the  complete 
removal  of  the  cerebro-spinal  centres  has  a  weakening  effect 
upon  the  heart's  action,  showing  that,  on  the  whole,  some  contri- 
bution to  the  force  of  its  pulsations  is  derived  from  beyond  the 
confines  of  the  sympathetic  system.  So,  irritation  or  excite- 
ment of  the  spinal  cord  of  a  recently  decapitated  animal, 
increases  the  force  of  the  heart  in  common  with  the  intes- 
tines and  other  viscera.  While  states  of  mental  excitement, 
especially  of  the  joyful  kind,  arc  accompanied  with  an  improved 
tone  of  the  circulation,  depressing  passions  lower  it ;  efiects 
depending  on  the  comparative  energy  of  the  sympathetic  and 
the  cerebro-spinal  centres. 

Connected  with  the  circulation  of  the  blood,  there  is  also, 
what  is  called,  the  vaso-mofor  action  ;  whereby  the  smaller  arteries, 
which  possess  muscular  fibres,  are  contracted  or  expanded,  so  as 
greatly  to  modify  the  local  circulation.  The  contraction  of  these 
fibres,  due  to  the  influence  of  the  sympathetic  nerves,  diminishes 
the  bore  of  the  vessels,  and  lessens  the  flow  of  blood  to  the  parts  ; 
their  relaxation  widens  the  bore,  and  gives  an  increased  flow,  with 
rise  of  temperature  and  quickened  action  upon  the  nutrition  of 
the  locality.  The  permanent  contraction,  maintained  in  these 
fibres  through  the  influence  of  the  sympathetic  centres,  is  one  of 
the  examples  of  the  spontaneity  of  muscular  energy,  and  is  not  a 
pure  case  of  reflex  stimulation. 

Through  the  vaso-motor  agency,  the  secretions  and  excretions 
are  greatly  aflected  by  nervous  influence ;  it  being  uncertain 
whether  this  is  the  sole  instrumentality  whereby  the  processes  of 
organic  life  are  subjected  to  the  nervous  centres. 

More  clearly  reflex  are  the  movements  of  the  intestines.  The 
whole  of  the  intestinal  canal  is  provided  with  muscular  fibres. 
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circalar  and  longltttdinal,  of  the  unstnated  or  in^Alantary  f^ppcies. 
By  the  succoBsivo  contraction  of  tlie  circular  fibros,  aided  hy  the 
loDgiiadimil,  the  food  is  propelled  along  the  en  tiro  course  of  the 
tube,  thixjogh  reflex  gtimulation.  The  first  stage  of  the  process 
comraeuces  with  Deglatition,  or  swallowing,  which  succeeds  to 
totistication.  Of  the  three  steps  of  deglutition,  one  is  purely 
vulutitary,  being  the  propulsion  of  the  food,  by  the  concurrence 
of  the  lower  jaw,  month,  and  tongue,  into  the  bag  of  the  throat, 
called  the  pharynx ;  from  which  point  the  movemonta  are  purely 
reflex  and  involuntary.  In  the  second  Btage»  the  contact  of 
the  food  with  the  walk  of  the  pharynx  brings  on  the  rapid 
contraction  of  the  constrictor  muscles  of  the  pliarynx, 
together  with  the  auxiliary  operation  of  the  muscular  fibres 
for  raising  the  palate,  and  those  (called  shjlo-phartjtujQi)  for 
drawing  the  walls  of  the  pharjnx  upwards.  The  tbird  stage 
of  deglutitiiin  occur*s  in  the  cpsophagus,  or  gullet,  whose 
circular  fibres  successively  contract  in  a  wa^ro-like  manner 
from  above,  downwards ;  while  the  longitudinal  fibres,  drawing 
tip  and  widening  the  tube,  facilitate  the  descent.  This  peculiar 
action,  called  the  vermculav  or  peristal  tic  action  of  the  intestines, 
is  extended  through  the  whole  length  of  the  canaL  Both  the 
cerebro*spinat  and  the  sympathetic  centres  are  concerned  in 
iDaintaining  the  action.  The  stimulus  is  the  contact  of  the  food 
and  of  the  various  digestive  fiuids,  of  which  fin  ids  the  most  effi- 
cient is  the  bile. 

This  instance  exemplifies  refiex  action  in  its  simplest  and  most 
widely  spread  form,  namely,  contact  with  a  surface  responded  to 
by  the  muscles  of  the  locality.  At  each  point,  tiio  food  stimulates 
the  circular  and  longitudinal  fibres  of  the  part  touched  and  those 
immediately  in  the  rear,  so  that  the  TOoi\^el  is  gradually  propelled 
in  the  forward  direction.  In  the  pharynx,  the  action  is  violent 
And  mpid  (being  under  the  powerful  control  of  the  medulla 
« wongata)  ;  as  respiration  is  intermitted  during  the  act,  no  time 
ii^-tbe  lost;  while  certain  adjoining  muscles  concur  with  the 
muscles  of  the  pharynx*  In  the  intestine,  the  action  is  compara- 
tively feeble  and  slow  ;  the  time  of  descent  of  the  food  along  tho 
small  intestine  is  estimated  at  about  three  hours. 

Such  is  the  regular  course  of  reflex  action  in  the  alimentary 
ouiikl.  Among  occasional  and  extraordinary  stimulations,  we 
msy  include  the  production  of  diarrhcca  and  coiic  bj  irritating 
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substances ;  which  is  the  same  process  in  a  more  violent  form. 
A  strong  irritation  will  operate  at  a  distance  from  the  part  affected, 
as  when  these  derangements  of  the  bowels  are  brought  on,  in 
infants,  from  teething.  This  shows  the  influence  propagated 
along  the  main  chain  of  the  sympathetic,  instead  of  being  re- 
flected from  a  single  point ;  it  being  the  tendency  of  all  powerful 
stimulation  to  extend  its  influence.  The  same  tendency  is  shown 
in  the  other  direction,  when  irritation  of  the  alimentary  canal 
spreads  from  the  sympathetic  ganglia  to  the  cerebro-spinal  centres, 
and  produces,  in  infants,  squinting  and  convulsious,  and,  in 
adults,  epilepsy  (through  the  medulla  oblongata). 

Among  reflex  acts,  connected  with  digestion,  we  have  to 
include  vomiting.  The  most  usual  stimulus  is  the  presence  of 
indigestible,  irritating,  or  poisonous  substances  in  the  stomach. 
The  response  necessary  to  vomiting  is  somewhat  complicated. 
The  act  is  proved  to  occur  in  two  ways.  One  is  by  an  anti-peri- 
staltic movement  of  the  intestine,  or  by  an  inversion  of  the  order 
of  contraction  of  the  muscular  fibres.  It  is  conceivable  that 
violence  of  irritation  may  have  this  effect,  not  by  any  specific 
nervous  connexion,  but  by  mere  deranj^emeut  of  the  usual  rhythm. 
Colic  and  diarrhoea  would  be  varieties  of  the  same  deranging 
stimulus.  In  the  other  mode,  which  is  the  one  most  frequently 
observed,  the  effect  arises  through  the  abdominal  muscles.  This 
will  be  adverted  to  under  the  next  head. 

In  the  Second  class  of  Reflex  Actions,  organic  processes  are 
affected,  but  the  instrumentality  is  the  voluntary  muscles.  The 
chief  example  is  respiration^  depending  chiefly  on  the  medulla 
oblongata. 

The  great  muscle  of  Respiration  is  the  diaphragm,  whoso 
contraction  performs  the  heaviest  duty,  namely,  inspiration  or 
drawing  in  breath  ;  while  the  natural  rebound  or  elasticity  of  the 
chest  is  the  chief  cause  of  expiration.  Other  muscles  aid  the 
diaphragm  in  the  inspiratory  act ;  and  certain  muscles,  as  those 
of  the  abdomen,  the  internal  intercostals,  the  infracostals,  and 
the  muscles  of  the  back,  may  co-operate  with  the  elasticity  of  the 
chest,  in  expiration. 

The  action  consists  of  a  simple  rhythm,  or  alternate  contrac- 
tion and  relaxation  of  the  diaphragm,  as  the  muscle  in  chief; 
while  the  co-operating  muscles,  so  far  as  brought  into  play, 
receive,  in  like  manner,  an  alternated  stimuluLiou. 


RE3P1  RATION. 


251 


» 


h 


Although  respiraiioQ  is  addaced  as  a  perfect  example  of  the 
reflex  process,  there  is  some  doubt  as  to  tho  exact  siimulaut 
employed.  The  commencing  of  respiration  at  birth  is  said  to  be 
due  to  the  eflfoct  of  cold^ — especially  in  the  skin  of  the  face — 
transmitted  to  the  medulla  oblongata  by  the  nerves  of  the  fifth 
pair.  We  must  suppose,  however,  what  everything  confirms, 
that  this  nenrous  centre  is  itself  a  very  energetic  one,  waiting 
only  for  the  slightest  touch  to  disu barge  itself  with  the  requisite 
vigour.  All  through  life^  cold,  especially  on  the  face,  stimulates 
respiration  ;  even  so  small  an  application  as  the  fan,  in  a  heated 
room,  rallies  the  weakened  action  of  the  lungs. 

When  respiration  is  once  estabhshed,  the  stimulns  is  supposed 
to  emanate  from  the  surface  of  the  lungs,  and  to  be  due  to  tho 
itiflttence  of  the  venous  blood,  surcharged  with  carbonic  acid  and 
other  impurities,  and  devoid  of  oxygen ;  but,  in  the  absence  either 
of  decided  facts,  or  of  the  analogy  of  a  principle,  this  must  be 
looked  on  as  conjecture.  Granting  that  there  is  reflex  stimalation 
properly  so  called,  we  may  assume  that  there  is  a  considerable 
spootaueous  emanation,  modified  but  not  ci^eated  by  stimnlantB** 
The  principal  circle  of  nervous  action  is  by  the  vagus  nerve 
isitive  or  incatTj^ing),  a  small  part  of  the  back  of  the  medolla 
>Dgata»  and  the  spinal  accessory  nerve  (motor)  originating 
near  the  vagus.  The  circle  is  extended  by  including  the  fillh 
ptttr  (sensibility  of  the  face} ;  and  by  the  spinal  nerves  (tactile 

*  When  the  Beniory  aerve  distributed  to  the  surface  of  tbo  lungs  is  cut 
tbrough,  the  breatlung  action  is  we&kened,  showing  that  a  certain  amount  of 
stimoltu  IS  derived  from  the  action  going  on  tkroughuut  tlie  eur£ac6.  It', 
(silher,  the  br&in  ia  paralysed  by  any  poison^  the  reapiration  in  «till  more 
exif<.H.*blod,  leading  na  to  infer  that  the  brain  contrihntes  to  the  breathing 
•otiYity.  Dr.  Brown-86qiiard  has  been  led^  by  tho  fxaminatioo  of  a  greiit 
tamnj  cilbm^  to  the  ooncslusicm  that  the  whole  base  of  the  bruin  is  employed 
ia  respiraUon.  U«  says  : — '  All  the  facts  just  mentiont^,  and  avMiy  otbern^ 
haw  tt<d  mvf  firsts  to  abandon  the  view  so  generally  admitted,  thut  ihu  moduli  i 
obicmgiLU  in  the  MM»nthil  source  of  the  respiratory  movements  in  the  nervou  i 
O0Btre*B ;  and,  sooondly,  to  x>ropose  the  view  that  these  movements  depend 
Qfpun  UiQ  imtiio^mt^t^r^  P*^  ^^  ^ho  cerebro-spioal  axis^  and  on  tho  gn;y  mtitt^  r 
which  connects  those  parts  with  the  motor  nerves  going  to  r^pimtoi/ 
Tht!  chiof  stimttjus  to  respiration  tstho  action  on  the  surf^toe  of  tho 
bat  *  exciiations  from  all  parts  of  the  body  (aa  by  cold,  for  instanct-), 

also  direct  irritations  of  the  base  of  the  brain  and  of  tho  ipinal  cord, 
oonstajntly  taking  plnce,  conttibute  to  the  production  of  respiratory 
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«n(l  Tnotr)r)  nil  over  the  body.  As  iiliovc  rcmurkcil,  tltere  ia  Utlk 
CQTiipUciitiou  in  the  pruccas ;  the  gre&t  desideniiam  Is  tnwgj  of 
impoUe,  following  a  vary  simplo  rhythm.  In  so  far  as  tW 
opemtion  can  bo  kept  up  by  the  diiiphragra  alone,  it  is  the 
mmplef?t  of  all  arrttngennmtis ;  a  mere  exertion  and  remission  of 
one  deli ni to  sitniuhxeL  The  acoes^ry  xxi tildes  aru  two  opposed 
j^roups,  Hko  the  ilexors  and  extensors  of  tlie  body  ;  and  that  sach 
muHcles  Bhuuld  bo  htimulated  by  tai*ns  is  a  oouaiM|ueoce  of  thoir 
bcjiog  stitxjulated  at  alL  By  the  gi-esit  law  of  consorvntion,  to  be 
iLoticed  ptM^sently,  a  process  so  eB8criiIally  linked  with  tho  vital 
energies  of  the  system  would  extend  the  compass  of  the  ftctions 
minhsteriiig  to  it,  bringing  into  pLiy  remote  tvccessories>  tm  well  as 
augmenting  the  power  of  the  principal  instrument,  the  diaphragm. 

The  breathing  Rpparatus  is  tho  medium  of  certain  acts,  of 
occJisional   occurrence,   more   decidedly  of  the  reilex  cbamctcr 
than  tho  breathing  function  itself.     One  noted  example  is  cougk- 
ing,    Allhotigh  this  act  is  accompanied  with  a  painful  seosatiou^  j 
giving  birth  to  a  voluntary  impulHCt  which  counts  as  part  of  the 
case,  yet  tliei'©  is  a  marked  concurrence  of  reflex,  in  the  sense  of 
involvintary,  etimulation.     The  localities  whoa©  irntntion  makes 
UB  cough  are — the  glottis,  the  larynx  with  the  air  tubes  of  the 
lungs,  and  the  tliroat  or  fauces.    The  irritants  are  diseased  secre^J 
tions  from  the  lungs,  and  from  the  stomach,  parsing  over  thoeai 
parts;  also  solid  and  liquid  substances  entering  from  withoati  i 
when  food  or   drink   enters  tho  larynx;  irriUiting  gases;  asd, 
lastly,  cold  air     The  first  and  immediate  result  of  the  reflex 
stimulus  is,  by  the  contractirju  of  the  aryti*noid  muscle,  to  close 
the  glottis  together  with  the  up|M5r  opening  of  the  larynx.     The  J 
second  act  is  a  violent  movement  of  expiration,  such  as  to  force 
open  the  glottic,  and  clear  the  passages  of  the  irritating  liub^  j 
stances  ;   the  instrumentality   being  the  abdominal   and  other  1 
muscles  auxiliary  to  expiration* 

The  more  purely  re  13 ex  operation  is  probably  seen  in  the  first 
act,  which  fullijws  the  most  general  law  of  reflex  stimulation — 
the  contracting  of  tho  muscles  of  the  locality  afleetod.  In  the 
Bocond  act,  the  influouce  takes  a  wider  sweep,  and,  througb  tlie 
medulla  oblongata,  Qnda  its  way,  by  tho  i^espiratory  nerves,  to 
the  muscles  of  augmented  expiration.  The  irritation  produce* 
that  peculiarly  aneudurable  feeling  called  tickling,  whioU,  though 
liot  of  the  ordinary  character  of  acute  pain,  always  prompts  to 
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energetic  voluntary  movements  for  getting  rid  of  it.  The  ex- 
planation probably  is,  that  we  are  made  very  uncomfortable  by 
the  reflex  stimulation  engendered  through  a  slight  touch  of  very 
sensitive  parts.  This  second  act,  if  not  entirely  voluntary,  is  so 
in  part,  and  Ls  prompted  in  the  last  resort  by  the  self-conserving 
tendency,  which  is  the  only  known  source  of  volition. 

Coughing  may  arise  from  cold  air  on  the  skin,  from  coldness 
of  the  feet,  and  from  general  chillness.  In  most  of  these  in- 
stances, if  not  in  all,  there  is  an  intermediate  effect  of  the  rise  of 
phlegm  from  the  lungs  or  the  stomach,  the  consequence  of  the 
disturbing  agency  of  the  cold ;  so  that  the  irritation  of  the  glottis 
or  neighbouring  parts  is  still  the  direct  influence. 

Sneezing  closely  resembles  coughing,  and  the  two  illustrate 
each  other.  The  surface  aflected  is  the  interior  of  the  nose.  The 
irritants  are  pungent  gases,  and  foreign  substances  lodging  in  the 
cavities  of  the  nostrils.  The  immediate  response,  parallel  to  the 
closing  of  the  glottis  in  coughing,  would  appear  to  be  the  closing 
of  the  fauces,  so  as  to  divert  the  breath  from  the  mouth  to  the 
nose.  The  more  conspicuous  act  consists  in  a  deep  and  sudden 
inspiration,  followed  by  a  clearing  explosion  through  the  nostrils 
by  a  grand  expiratory  eflbrt.  Some  part  of  the  stinmlus  must  be 
regarded  as  voluntary,  with  a  view  to  deliverance  from  the  tickling 
sensation ;  for,  although  a  sleeper  may  be  made  to  sneeze  by  ad- 
ministering snuff  or  other  pungent  substivnce,  the  consciousness 
is  awakened  preparatory  to  the  act.  When  too  much  light,  or 
the  rays  of  a  fire,  on  the  face  or  head,  make  one  sneeze,  there  is 
probably  first  a  reflex  eflect,  of  the  vasi-motor  kind,  producing  a 
flow  of  mucus  in  the  nose. 

Sucking  is  a  reflex  act,  passing  into  the  voluntary.  The  pre- 
paratory step  is  the  closing  of  the  lips  round  the  nipple,  a  purely 
reflex  process,  stimulated  by  the  mere  contact.  There  are  certain 
concurring  adjustments.  The  tongue  is  brought  forward  to  the 
nipple.  In  the  throat,  by  means  of  the  palate,  uvula,  and 
posterior  pillars  of  the  fauces,  the  entrance  of  air  to  the  mouth 
through  the  nose  and  pharynx  is  prevented,  while  respiration  is 
still  possible  (by  the  nose),  except  at  the  instant  of  swallowing. 
The  act  then  consists  in  drawing  away  the  tongue  (the  air-tight 
contact  of  the  lips  remaining),  so  as  to  produce  a  partial  vacuum 
in  the  mouth,  and  a  consequent  in-flow  of  milk  by  atmospheric 
pressure.     The  mere  withdrawing  of  the  tongue,  however,  does 
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not  of  itself  snfllce  ;  this  might  be  done,  as  any  one  can  test, 
without  swelling  out  tlie  closed  cavity  of  tlio  mouth.  Either 
there  must  be  a  bulging  action  of  the  cheeks,  through  the  buccal 
tnuBcleB,  or  a  momentary  inspiration,  with  the  nostrils  closed, 
which  would  bring  about  the  needful  disturbance  of  the  atmu- 
spheric  equilibrium. 

We  have  already  alluded  to  the  act  of  vomiting,  as  per- 
formed through  the  involuntary  tibi^es  of  tbo  alimentary  caoal. 
More  usually  and  obviously^  it  takes  place  through  the  abdominal 
muscles.  Wlicn  the  pyloric  muscular  I'ing  (at  the  outlet  of  the 
stomach  into  the  duodenum)  contracts  tightly,  while  the  cai'diac 
orifice  (the  entrance  to  the  stomach)  is  open,  the  abdominal 
muscles,  operating  powerfullji  expel  the  conteiits  of  the  stomach 
from  the  mouth.  The  action  is  essentially  an  ii'regiilar  one ;  the 
due  concnrrence  of  all  the  acts  not  being  provided  for  by  a  pre- 
conceived arrangement.  Sometimes  the  cardiac  iibres  are  con- 
tracted, as  well  as  the  pyloric,  through  the  reOex  stimulation 
of  the  alimentary  canaL  itself;  in  that  case,  the  attempts  at 
vomiting  are  ineffbctuah 

In  order  to  procure  the  aid  of  the  abdominal  muscles,  the 
medulla  oblongata  must  be  atfected.  Hence  there  is  required  a 
sufficiently  powerfal  stimulation  of  the  pueumo-gastric  nerves. 
This  may  be  gained  by  an  irritating  contact  with  the  surface  of 
the  stomach,  the  most  usual  cause  of  vomiting.  The  efTect  may 
also  arise  by  tickling  the  fauces,  whence  must  proceed  a  very 
powerfal  stimulation  to  the  medulla  oblongata^  at  the  point 
where  the  nerves  issue  to  the  abdominal  muscles.  Certain  tastes 
are  called  nauseous,  £i*om  their  tendency  to  excite  the  stomach  to 
vomiting;  the  nervous  agency  in  this  ease  being  the  glosso- 
pharyngeal nerves,  also  connected  with  the  medulla  oblongata. 
Nauseous  odours  probably  operate  thiough  the  same  nerves  ;  the 
olfactory  track  would  carry  the  influence  too  far  about.  Certain 
fiensatioua,  in  their  origin  still  more  remote  from  the  stomach, 
bring  on  sickness  ;  as  a  severe  prostrating  blow  on  the  shin,  the 
testicle,  or  on  the  eye-balK  The  seiit  of  irritation  in  this  case  is 
the  brain,  in  the  first  instance,  from  which  an  influence  is  difTuscd 
to  the  medulla  oblongata.  The  same  may  be  said  of  violent 
emotion  generally,  which  may  lead  to  sickness.  Concussion  of  the 
bi'ain  is  also  a  cause.  These  circumstances  would  indicate  the 
result  as  due  to  a  great  loss  of  cerebral  powei*,  and  the  di^- 
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tnrbanoe  of  Bome  tonic  8tata  or  balance,  permitting  a  special  and 
local  outflow  of  stlmnlus^  which  the  bealtby  condition  bolds  in 
resiraini.  The  case  of  sea-sickness  would  readily  accord  with 
the  Bame  view. 

The  aid  given  to  defjocati'on  by  the  abdominal  and  expiratory 
raascles  i«  probably  altogether  volantary.  Infants  seem  incap- 
able of  the  effort ;  in  them,  accordingly,  the  reflex  peristaltic 
movements  of  the  intestines  are  the  expelling  instrumentality. 

The  expulsion  of  the  male  semen  is  a  reflex  act  operated 
through  the  sensory  nerves  and  the  corebro-spinal  centres ;  the 
muscles  are  of  the  voluntary  species. 

In  a  Third  class  of  Re  ilex  Actions^  the  organic  fnnctiona  aro 
affected  through  the  medium  of  the  cerebro- spinal  system. 

Stilivaimi  is  controlled  by  the  nerve  of  taste.  A  sapid  body 
entering  the  mouth  causoa  an  increased  flow  of  saliva.  The  sali- 
^ttry  glands  are  all  connected  with  the  sympathetic  system  of 
]Mrvi38;  the  small  arteries  of  the  Mood-vessels  being  kept  at  a 
eartein  point  of  contraction  through  the  vaso-motor  influence  of 
the  sympathetic.  To  produce  an  increased  flow,  the  muscular 
fibreB  are  relaxed  by  influence  from  the  sensory  nerves,  apparently 
Buspending  or  diminishing  the  action  of  the  sympathetic  ganglia. 
The  gastric  secretion  in  the  stomach  is  influenced,  probably  in  the 
same  way,  through  the  sensory  nerve  of  the  stomach,  the  pneumo- 
gHBtric.  So,  the  flow  of  milk  in  the  female  breaat  is  augmented  by 
irritating  the  nipple. 

The  jiow  of  teara  is  increaaed  when  a  foreign  bo<ly  enters 
the  eyelids.  The  same  effect  is  oanfled  by  a  strong  light ;  also  by 
irritating  the  conjunctival,  nasal,  and  lingual  branches  of  the  ttfth 
oerve^  all  which  reflect  influence  on  the  sympathetic  ganglia. 
When  the  flow  is  stimalated  by  the  more  remote  distnrbaiioeii  of 
vomiting,  violent  coughing,  laughing,  and  Bobbing,  there  is  pro- 
bably an  tntertnediate  stimalation  of  the  fibres  of  the  flftfj  pain 

The  flow  of  tears  under  pain  is  a  relief  from  the  congestion  of 
the  brain*  and  may  be  forced  on  by  that  circamstance,  and  not  by 
the  process  last  described.  The  efftct  of  pain  in  to  weaken  the 
centres,  and  give  more  play  to  the  sympalbetic,  to  tlifti 
'tftfii^iihu'  oonseqnenoe  is  exemplifled  in  the  arrest  of  secrelioii 
(ts,  for  example,  the  saliva  and  the  gastric  j nice). 

The  winking  of  ike  ejfe  is  a  reflex  aet^  foHowing  the  mom 
stiinali  as  the  daw  ot  t4«rs;  namely,  the  pnsseiiee  of  m  fiirnign 
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body,  the  accumulation  of  watery  drops  in  the  eye,  and  a  strong 
light.  The  nerves  of  the  fifth  pair  are  the  instrumentality ;  and 
the  centres  of  inflneuce  are  partly  tlie  sympathetic,  partly  the 
corebro-s2)inal  (in  this  instance,  probably  tho  medulla  oblongata). 
The  complete  and  energetic  closure  of  the  eye,  involving  not  only 
the  eyelids,  but  also  tho  eyebrows,  is  altogether  voluntary. 

Tho  movements  of  tho  iris  are  due  to  the  sympathetic  system, 
cf)nt rolled  by  tho  sensory  nei'ves  of  tho  eye-ball,  and  tho  motor 
iKfrvcs  of  the  eye.  The  iris  is  contracted  under  a  strong  light, 
and  oxparuled  as  tho  liglit  becomes  feeble.  If  the  process  be 
conducUid  on  the  analogy  of  the  foregoing  exam2)les,  the  sympa- 
thetic g«i);;Iia  would  control  the  radial  fibres,  which  keep  the  eye 
open  ;  the  abatement  of  this  control  by  sensory  action  would 
allow  the  cireular  or  contracting  fibres  to  operate.  It  is  possible, 
besides,  that  the  fibres  of  the  third  cerebral  nerve  proceeding 
to  the  iris  may  be  stimulated  by  a  reflex  influence  of  the  light 
throu;,'li  s<>me  portion  of  the  brain  (as  the  corpora  quadrigcmina). 

hi  the  Fourth,  and  last,  Class  of  Reflex  Actions,  muscles, 
more  or  h.-ss  voluntary,  are  alFeeted  through  the  cerebro- spinal 
centres.  I  fere  we  have  an  a])j)roximation  to  proper  voluntary 
nets;  the  slinmlant  in  all  eases  being  accompanied  with  sensa- 
tion, and  the  nnjvement  being  such  as  the  will  could  execute. 

Th(!  first  case  that  wo  shall  mention  is  the  contraction  of  the 
cilidnj  viitsrh',  in  the  adjustment  of  the  eye  to  near  vision.  This 
(U'tion,  without  our  conseiously  willing  or  wishing  it.  succeeds  to 
the  feeling  of  indistinctness  of  the  picture  when  anything  is 
brought  nearer  to  us.  Consentaneous  with  the  act,  are  the  nar- 
rowing of  the  pu2)il  and  the  convergence  of  the  eyes  ;  all  the 
three  adjustments  co-operating  to  tJie  distinct  vision  of  near 
objects.  The  nerve  for  regulating  the  ciliary  muscle  is  supposed 
to  be  a  branch  of  the  third  pair  ;  tho  contraction  of  the  ins  may 
be  due  to  the  same  nerve,  which  likewise  governs  tho  conver- 
gence of  the  eyes,  through  the  internal  rectus  muscle.  The 
nervous  centre  more  inmicdiately  concerned  is  tho  anterior  pair 
of  the  corpora  quadrigcmina,  stimulatod  through  the  optic  nerve. 

The  viHsrlcff  of  the  iumpanum  are  controlled  in  a  manner 
analogous  to  the  adjusting  muscles  of  the  eye.  The  analogy 
extends  to  tho  mixed  supply  of  nerves;  those  for  the  tensor 
tympani  being  derived  from  the  sympathetic  (like  the  radial 
fibres  of  the  iris)  ;  those  for  the  stapedius,  from  the  fifth  cranial 
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nerre.  On  the  theory  of  the  action  of  these  mnscles  that  accords 
with  the  above  analogy,  the  tensor  tynipani  tightens  both  the 
membrane  of  the  tympanum  and  the  membranes  of  the  foi'amina 
of  the  inner  eai*,  under  the  influence  of  the  Byrapatbettc  ganglia, 
and  renders  the  ear  susceptible,  in  the  highest  degree,  to  sound, 
like  the  mdial  fibres  of  the  iriB  widening  the  pupil  to  the  utmost. 
The  feeling  of  sound  in  excess  would  then  operate  to  relax  those 
parte,  by  the  stapedius  muscle,  which  is  stimulated  through  the 
fiicial  (motor)  nerve. 

Under  the  same  head  we  may  place  the  refler^  frwvemenU  of 
the  Senscn  generally.  By  these  are  understood  the  special  move- 
tnents  of  the  organ  itself,  as  distinct  from  the  more  diffused  wave 
of  influence  accompanying  lively  sensation,  Thus^  an  object 
placed  in  the  band  specially  stimulates  the  mnscles  that  bend  the 
fingers,  besides  producing  the  more  distant  effects  associated  with 
a  sensation  as  a  fact  of  consciousness.  The  effect  may  be  seen  in 
any  one  asleep,  A  bad  smell  affects  specially  the  muscles  of  the 
nose ;  a  bitter  taste  brings  on  wry  movejnents  of  the  mouth. 

The  word  *  ReOex,'  as  applied  to  the  actions  now  considered, 
needs  to  be  specially  guarded  and  explained.  It  is  employed  in 
cases  where  its  obvious  meaning  is  absentt  and  withheld  in  others 
where  that  meaning  is  present.* 

The  notion  plainly  attached  to  the  word  is  a  circle  of  influence, 
wherein  there  can  bo  distinctly  shown  an  onter  or  peripheral 
stimulation,  conveyed  by  incarrying  nerves  to  a  ganglionic  centre, 
and  bringing  on,  by  way  of  response,  certain  Diovements.  The 
gtimalation  may  be  unconscious,  as  in  the  intestines,  or  conscious^ 
as  in  the  adjustment  of  the  eye.  The  distinction  is  an  important 
0001  it  marks  out  two  grades  of  the  effect,  a  lower  and  a  higher; 
and  distinct  names  have  been  employed  to  express  the  two — the 
phmfio  eJDciUhniotor  being  applied  to  the  first,  and  sefMon^nioior  to 
the  second. 

But  it  has  been  very  properly  remarked,  that  actions  of  the 
Highest  order  of  combined  volition  and  intelligence  may  have 


*  Tbo  term  'automatic'  it  nacd  &■  a  lynonym.  or  aa  a  subEititate,  for 
*  reflex,'  bat  with  fllill  Iom  aptnew  for  the  purpot^e.  It  wotild  servo  to  indi- 
Cttto  tha  tpontuneottf  activity,  and  that  alane.  With  prop^^r  cautions  and 
exfilaiiation*,  the  name  '  reflex*  ia  tho  mofit  suitable  that  baa  yet  b^en  pro* 
poagd.      *  laTgttintary/  although  applicnble  to  the  cIam  (allowaaoG  \mng 

}  hr  a  mar^io  of  tr<iimUou),  in  tuo  wido  in  ita  mtimung. 
17 
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thU  reflected  obaracier.     Any  one  promptly  answering  a  qm 
tion,  exemplifioe  a  reflex  operation,  so  far  ob  the  general  roeania 
is  concemed.    Bat  stieh  casea  are  not  included  among  the  Bocall 
Reflex  actions,  those  being  set  in  marked  contrast  to  Tolon 
actions  of  every  kind. 

Again,  there  are  inclnded  in  the  claaa  certain  effects  that  m 
obvionsly  wanting  in  the  pucuJiarity  implied  in  the  name  •  reflex.  ' 
Thna,  we  have  seen  that  there  are  many  movements  due  solely  o»- 
mainly  to  central   inOuence, — the  so-called  spontaneona  mowt^ 
menta ;  with  regard  to  which,  either  no  pMjripheral  stimnlua  cau 
be  aasjgned,  or  the  stimulas  is  inflignificant  compared  with  the 
energy  of  the  reaponse,  an  energy  rising  and  falling  with  the 
physical  condition  of  the  ccntml  grey  maj^sea.     The  connilfiiTQ 
movements  in  certain  ailment<a,  as  hydrophobiot  bysteria,  cborca, 
epilepsy,  Cotanns,  Ac.,  maat  be  due  to  diseased  changes  in  the 
condition  of  the  nervous  centres,     These  are  involnntary  move. 
ments,  bat  they  arc  not,  strictly  speaking,  reflex.     We  may  givo 
a  similar   account  of  yawning ;  which  is  probably  due  to  tha 
unequnl  snbsidence  of  the  nervous  action,  disturbing  (be  balaneo 
of  the  niuscalar  tension.     It  wonlti  be  a  very  forced  supposition, 
to  bring  it  nnder  the  literal  meaning  of  I'eflex  action. 

In  the  enumeration  of  RuUex  Actions,  there  is  oft«n  indaded 
a  group  of  effects  distinct  from  any  of  the  foregoing,  immely, 
those  typified  by  laughter,  cries,  sobbing,  sighing,  starting, 
tjdgets,  &c.  TheHo  have  been  sometimes  styled  so ns«ri- motor, 
lK3causo  they  ait»  at  tbe  tnstanoe  of  sensations.  Thia  circumatanoe, 
however,  docs  not  show  their  real  obaraoteristic.  They  are,  in  my 
opinion,  more  aptly  brought  nnder  fgmoiumul  difl'usion,  expression, 
or  embodiment  Every  conscious  stiite  is  accompanied  with  a 
diffused  wave  of  effects,  mnseular  and  organic,  which  are  stronger 
according  as  the  feeling  is  more  intense.  Pleasing  emotions  are 
att-ended  with  one  class  of  manifestations, — the  smile,  for  ex- 
ample ;  states  of  pain  with  a  different  class.  Tbe  leading  emotions 
r>f  the  mind — Wonder,  Fear,  Love,  Anger,  Ac, — have  each  a 
cbaracteriiitic  and  well  known  emboJirauut  or  display. 

These  movements  incorporated  in  our  constitution  as  a  por- 
tion of  the  very  faet  of  being  conscious  (we  are  often  said  to  be 
'  moved,'  when  it  is  only  meant  that  an  impression  is  made  on 
tbe  mind),  may  be  called  *  seusori- motor,'  inMmuch  as  a  aenaa- 
tion,  when  suUloiently  powerfal,  always  visibly  stimukbtes  tbemi 
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rendering  tliem,  &s  it  were,  ihs  return  or  response  of  the  outward 
iraprossion.  They  may  also  be  styled  *  reflex/  for  the  very  same 
reason,  Thoy  are,  farther,  *  involnntary '  movements,  being 
quite  distinct  from  onr  volitional  acts*  But  they  are  far  from 
being  unconscioua  j  they  are,  if  I  am  not  mistaken,  inseparable 
from  consciousness,  being  entwined  with  the  conscious  condition 
in  the  mc;chanism  of  our  frame.  When  consciousness  is  feebly 
excited,  so  are  they,* — so  feebly  that  no  visible  man Sfe station 
results ;  when  a  stronger  excitement  is  appliedj  they  are  roused 
in  proportion*  In  a  cultivated  shape,  they  make  the  gesticalatton 
and  display  that  constitutes  tlio  usual  expression  or  natural 
language  of  feeling,  wbich  no  man  and  no  people  is  devoid  of, 
while  some  nations  show  it  in  a  remarkable  degree.  The 
painter,  sculptor,  poet,  actor,  seize  hold  of  these  movements  as 
the  basis  of  artistic  forms;  and  the  interest  of  the  human  pre- 
eenoe  is  greatly  dependent  on  them,  and  on  the  attributes  that 
fesnli  from  them. 

Confiniog  ourselves  to  the  strictly  Beflex  Actions,  whether 
excito»mot<ir,  or  Bensori-motor,  and  omitting  centi'al  spontaneity, 
emotional  diffusion,  and  voluntary  actions  properiy  so  called,  we 
may  now  endeavour  to  generalize  the  facte,  or  to  ai^sign  the  moet 
camprehonsive  laws  at  present  attain^ible  with  regard  to  this  pro- 
Mia  of  the  animal  economy. 

I,  We  trace  one  comprehensive  arrangement,  of  wide  preva- 
lence throughout  the  animal  kingdom,  namely,  the  connexion 
between  a  peripheral  stimulus  and  the  movement  of  the  part 
afiWted*  This  is  the  simplest  and  the  most  generaliited  type  of 
the  nervous  system,  demanding  a  circle  made  np  of  incarrying 
fibres,  a  central  ganglion,  and  outcarrying  fibres  to  the  muscles 
of  the  same  locality.  In  the  lowest  creatures  possessing  a 
nervoxiB  system,  the  strncinre  and  the  function  are  h»  now 
dwcribed*  The  fixed  moll  ask  responds  to  a  contact  by  a  move- 
tttesit  contracting  its  body.  In  the  experiments  on  decapitated 
anitiu^U,  irritation  of  the  foot  is  followed  by  retracting  or  else 
throwing  out  the  limb. 

Kot withstanding  the  higher  complications  super-imposed  upon 
Uiia  simple  arrangement,  it  is  shown,  almost  pare,  in  many  of 
ihc  actions  above  described.  The  perisltdtic  movements  of  the 
mtesiines  ap|>ear  to  bo  governed  mainly  by  tho  contact  witli  the 
part  of  the  gat  actoally  in  movement.     It  is  the  same  in  the 
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pharynx  and  oesophaguSt  and  also  in  the  rectam.  In  coughing", 
sneezing,  and  sucking,  the  first  stage  is  a  reflex  stimulation  to 
the  muscles  of  the  parts  iiTitaied*  In  the  operation  of  the  several 
Benses,  there  is  a  reflex  stimulus  of  the  same  character,  although 
usually  disguised  and  overpowered  by  the  wider  and  more  potent 
influences,  respectively  called  emotional  and  volitional. 

We  may  readily  speculate  upon  the  mode  of  action  in  theae 
simple  reflex  circles.  The  peripheral  stimuktion  is  either  simple 
contact^  as  in  the  touch  of  a  solid  body,  or  contiict  with  absorp- 
tion of  material  fitted  to  act  on  the  nervea,  In  both  cases  a 
muscular  disturbance  of  the  nerves  takes  place,  which  is  propa- 
gated to  the  ganglia,  and  there  re-inforced  by  the  more  active 
changes  occurriog  in  the  grey  corpuscular  matter ;  whence  arises 
a  molecular  movement  in  the  outgoing  or  motor  nerves.  It  is 
not  every  ^stimulation,  however,  that  imparts  or  evolves  molecu- 
lar activity ;  some  stimulants,  as  cold,  under  certain  circum- 
stances, tend  to  lower,  reduce,  or  destroy  activity  already  existing. 
The  most  potent  atira^uli,  as  we  might  expect,  are  nutritive  ma- 
terials, and  substjinces  tliat,  by  combining  with  oxygen,  or  in  other 
ways,  generate  force.  The  rise  of  temperature,  in  its  direct  or 
immediate  consequences,  contributes  molecular  power. 

H.  One  step  above  the  simplest  reflex  movement,  is  the 
fllternatiou  of  two  movements,  carrying  the  same  part  to  and  fro. 
Wlierever  an  organ  is  fitted  with  an  opposing  pair  of  muscles, 
both  these  have  a  connexion  with  the  ganglion  related  to  the 
pari;  both  receive  outcarrying  fibres,  and  the  local  stimnlua  will 
excite  movements  in  both  ;  which  movements,  however,  being 
opposed,  must  alternate  with  one  another.  It  is  an  incident  of 
such  a  situation  that  the  muscles  should  fall  into  a  reciprocating 
movement,  and  establish  a  nervous  track  inclining  to  this  recip- 
rocation; so  much  BO,  that  the  completed  contraction  of  one, 
without  au}^  other  stimulus,  is  an  occasion  of  beginning  a  con- 
traction of  the  other.  The  alternating  contraction  of  opposing 
pairs,  whether  in  joint  response  to  a  peripheral  stimulation,  or  aa 
a  result  of  mei-o  spontaneity,  or,  lastly,  as  a  consequence  of  re- 
mote nervous  instigation,  is  a  fact  of  very  wide  generality,  and  is 
the  least  possible  remove  from  the  simple  reflex  circuit  supposed 
in  the  foregoing  parngi'aph, 

III.  The  next  advance  in  complexity  is  shown  in  the  con- 
currence of  several  distinct  movements  in  one  act.     Such  a  con- 
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cnrrenoe  ia  required  in  deglatition,  in  sncking,  in  coughing,  in 
forcible  inspiration,  in  the  adjustment  of  the  eyes,  and  in  loco- 
motion. The  I'eg'ulating  circamstancc  of  the  united  action  is  the 
furtherance  of  scune  end  in  the  economy.  We  know  by  what 
means  combined  movemont«  are  acquired,  in  ordinary  education ; 
namely,  by  t^nt^tives  under  the  guidance  of  the  desii^d  effect. 

IV,  The  eclf-adjustiug  power  now  hinted  at  (to  be  afterwords 
fully  elucidated  in  connexion  with  the  Will)  may  be  titvced  in  the 
inferior  region  we  have  been  cjonsidering.  The  supply  of  nutri- 
tion or  other  stimulus  gives  birth  to  molecular  force,  ending  in 
muscular  movement  j  which  movement,  in  many  circumstances, 
furthers  the  nutritive  or  other  contact,  and  la  thereby  still  further 
Btunulatod;  as  when  the  shell- &sh  in  the  sea  opens  its  mouth  to 
the  water  containing  its  food* 

In  seyciul  of  the  reflex  actions  above  described,  conscionsneas 
is  usually  present ;  as  coughing^  sneezing,  sucking,  the  increased 
respiratory  activity  from  cold,  the  reflex  action  of  the  senses, 
and  the  special  adjustments  of  the  ear  and  the  eye*  In  so  far  as 
these  actions  arise  during  sleep,  they  may  be  regarded  as  inde- 
pendent of  consciousness.  But  in  some,  consciousness  is  a  part 
of  tlie  cose ;  the  object  of  them  is,  not  to  respond  to  a  physical 
stimulation,  but  to  remove  an  uneasiness ;  such  are  winking,  and 
the  fldjostments  of  tho  ey®  to  vision,  and  of  the  ear  to  sound. 
An  obscure  sense  of  discomfort  is  the  antecedent  circumstance  in 
winking.  To  all  these  cases,  wo  must  apply  the  fundamential 
hiw  of  the  will ;  they  contain  the  essential  fact  of  volition. 
They  difier  from  the  more  usual  forms  of  voluntiry  action,  only 
in  not  engrossing  our  attention  ;  we  may  be  occupied  with  other 
matters  while  they  ai'e  taking  place .  In  this  respect,  they 
resembte  actions  in  the  stage  of  consummated  habit. 

Tet  it  is  impossible  to  overlook  the  great  resemblanoe  to  the 
courBG  of  voluntary  action  in  those  inferior  reflex  proccsncs, 
commonly  accounted  devoid  of  consciouBuess*  They  are  asnally, 
although  not  always  or  necessarily,  pointed  to  the  conservation 
uf  the  individual,  which  is  tlie  foundation  circumstance  of  con- 
scious and  voluntary  action.  When  several  movements  are 
nniied  in  one  act,  as  in  sucking,  it  is  the  better  to  answer  some 

3tiou  of  preservation. 

We  may  not  be  able  to  draw  a  ^arp  line  between  the  reflex 
lD?olunUiry  and  the  voluntary:   the  two  may  shade  into   one 
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another  by  insensible  degrees ;  and  a  common  fact  or  tendency 
of  the  system  may  be  at  the  foundation  of  both. 


THE  PRIMITIVE  COMBINED  MOVEMENTS. 

4  Of  the  primitive  combined  movements,  in  the  human 
subject,  the  leading  example  is  the  locovwtive  rhythm.  The 
instinctive  character  of  locomotion,  so  obvious  in  the  inferior 
animals,  is  less  apparent  in  ourselves,  seeing  that  the  power 
of  walking  is  not  possessed  by  us  until  about  a  year  after 
birth.  Nevertheless,  there  are  certain  strong  presumptions 
in  favour  of  an  original  endowment  entering  into  our  aptitude 
for  locomotion. 

(1.)  The  analogy  of  the  inferior  quadrupeds  countenances 
the  probability  of  a  locomotive  rhythm  in  the  human 
limbs.  The  community  of  structure  of  the  vertebrate  type 
is  sufficiently  close,  to  involve  such  a  deep  peculiarity  of 
the  nervous  system  as  this.  What  nature  has  done  for  tlie 
calf,  towards  one  of  the  essential  accomplishnionts  of  an 
animal,  is  not  unlikely  to  be  done  in  some  degree  fur  man. 
To  equip  a  creature  for  walking  erect  would  doubtless  be  far 
more  difficult,  and  might  surpass  the  utmost  limits  of  the 
primitive  structural  arrangements ;  but  seeing  that  the  very 
same  alternation  of  limb  enters  into  both  kinds,  and  that 
nature  gives  this  ])ower  of  alternation  in  the  one  case,  we 
nuiy  fairly  suppose  that  the  same  power  is  given  in  the  other 
also. 

(2.)  It  is  a  matter  of  fact  and  observation,  that  the  alter- 
nation of  the  lower  limbs  is  instinctive  in  man.  I  ap[>eal  to 
the  spontaneous  movements  of  infancy  as  the  proof.  Mark 
a  child  jumping  in  tlie  arms,  or  lying  on  its  l>ack  kicking  ; 
observe  the  action  of  the  two  legs,  and  you  will  iiiid  that  the 
child  shoots  them  out  by  turns  with  great  vigour  and  rapidity. 
Notice  also  when  it  first  puts  its  feet  to  the  ground  ;  long 
before  it  can  balance  itself,  you  may  see  it  alternating  the 
limbs  to  a  full  walking  swee]).  Only  in  virtue  of  this  instinc- 
tive alternation  is  walking  so  soon  possible  to  be  attaineiL 
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No  other  combination  equally  complex  could  be  acquired  at 
the  end  of  the  first  year.  Both  a  vigomus  spontaneous  im- 
pulse to  move  the  lower  Iimbs»  aud  a  rhythmical  or  alternating 
direction  given  to  this  impulse,  are  concerned  in  this  very 
early  acquisition.  Let  the  attempt  be  made  to  teach  a  child 
to  wallc  sideways  at  the  same  age,  and  we  should  entirely  fail 
tor  want  of  a  primitive  tendency  to  commence  upon. 

(3.)  It  has  been  already  seen,  that  the  cerebellum  is  pro- 
bably concerned  in  the  maintenance  of  combined  or  co-ordi- 
nated movenients.  We  have  proof  that  these  niovementa 
can  be  sustained  without  the  cerebral  hemispheres,  but  hardly 
without  the  cerebellum.  Now,  that  the  cerebellum  should  be 
well  developed  in  man,  and  yet  not  be  able  to  efleet  those 
harmoniztid  arrangements  found  in  the  inferior  veiiebrata,  \s 
altogether  improbabla 

Unless  some  mode  of  invalidating  these  facts  can  bo 
pointed  out,  the  reasonable  conclusion  will  be,  that  there  is  iu 
the  human  subject  a  pre-estal)lished  adaptation  lor  lucomotive 
movement^j  wliich  adaptation  we  shall  now  attempt  to  analyze, 

5,  First,  it  involves  the  nxipmcMion  or  vibration  of  the 
limb*  Confining  ourselves  to  one  leg,  we  can  see  that  this 
swings  back  and  fore  like  a  pentlulum,  implying  that  there  is 
a  nervous  arrangement,  such  that  the  completed  movemefiit 
forward  sets  on  the  commencing  movement  backward|  and 
conversely.  The  two  antagonist  sets  of  muscles  concerned 
iu  walking,  are  clnetly  members  of  tlie  two  great  general 
divisions  of  flexor  and  extensor  muscles.  Every  moving 
member  must  have  two  opposing  muscles  or-  sets  of  muscles 
attached  to  it,  and,  lietwcen  these,  the  limb  is  moved  to 
and  fro  at  pleasure.  There  is  obviously  an  organized  con- 
nexion between  antagonist  muscles  generally,  so  as  to  give 
spontaneously  a  swinging  or  i-eciprocating  movement  to  the 
parts  i  in  other  words,  wdien  any  member  is  carried  to  its  full 
swing  in  one  direction,  there  is  an  impulse  genemted  and 
diflused  towards  the  opposing  muscles,  to  bring  it  back,  or 
carry  it  in  the  other  direction.  Of  course  this  rejiction  will  Ijo 
most  strongly  lm>ught  out,  ou  occasions  when  the  commencing 
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moveifKrTjt  tak«-«  a  wide  and  enei^etic  sweep.  Thus  in  a 
fiwiii^  of  x]ifi  arijj  carried  up  so  as  tc»  point  perpendicularly 
upwar<J,  VI  e  iLiay  diw;^-nj  an  iujpulse  in  the  opposing  muscles 
to  coi/j'?  iiiVj  i.']ay  in  older  to  bring  it  down.  Every  swing- 
iuii  Ui*A\*m,  wijether  of  ann.  leg.  trunk,  head,  jaw,  if  not 
<rriliiely  due  t/>  volitiou,  which  it  wc»ujd  be  diiiicult  to  prove, 
i/iij*:t  U*  »?uj>[x>ited  by  an  arrangement  of  the  nature  now 

Ill  wjiJkirj;/,  there  is  also,  of  course,  a  pendulous  swing  of 
the  h'^r,  arij?irjg  out  of  mere  mechanical  causes.  Like  any 
oth';r  \^Ay  harjgiiig  hxise,  the  leg  is  really  and  truly  a  pen- 

*  On  i\ift  arita;;oni»m  of  muscular  morexncnts  genenllyp  I  qnote  the 
f*Alf/wUi'^  hUUrru'.'fiU  from  Miillc-r:— 

*  'ih*  r<:  aii:  f^rou{/«  of  uiu^cIeB  opposed  to  each  other  in  their  actiofn  in 
h\th*f*si  all  j/*ft«  of  tli<;  body.     Th's  r:xtremitie«  haro  flexors  and  extensors 

tfi/it.tti'ftn  ill  A  iji'jjinV/r*;,  abduct/^rti  aLd  adductors,  and  rotatc>rs  inwards  and 
#'/**V//«  o<i!vk;iid«s.  Fi<;'iiJ'ritIy  tlifc  oppjs^.d  grc'Ups  <'f  muKrlcs  have  difforent 
/•  /  /'  .T  '1  KiiJj  th';  fl'  xoi«  of  th<;  hurii  and  finjrors  derive  their  norrous  fibrils 
f,',ti,  ii*«  iii"li.'ir*  ;tj.d  ulnar  ri*;rv«.» ;  the  cxt4-ni?'.'rs  thiirs  from  the  radial 
t'tf  ,  Ui'  ii' )L',r-i  ot  th'j  <on;-arm  are  Bupplit.d  by  the  mustulo-cutaneous ; 
ti.',  '/^Jirtta  by  the  radial  m-ive.  llie  crural  nerve  fruj-plies  the  nervous 
t.i,i-  -  t-,1  Ut'  I  li'  nnntH  tit  th«  hri^\  the-  ischiadic  those  for  the  flexors.  The 
J.- J, I.' .J  n.'t.-.'l'^.,  whi<:li  titlf.ii  l\u:  outer  border  of  the  foot,  derive  their 
;.« I  t'.if  iiiji' .:  if  ni  lh«:  j;<  iin«  al  nervt; ;  the  tibialis  posticus,  which  raises  the 
HI,' I  \j'ii'i'§  ot  ih'  loot,  JM  huppVu-i  by  the  tibial  nerve.  The  circumFtance 
t,i  »1ji, /oov«j)«iv«.  ni'Aihiku  in  anWotionH  of  the  spinal  cord  being  frequently 
»ij'  \i  jji  ijt  i.iiivt.  t.\ni  hody  in  a  jmiticular  direction,  shows  that  there  must  be 
fc'/jjii.il,(0|/  III  Ih';  lih^imnili'iii  of  tlio  nervous  fibres  in  the  central  organs  which 
i.iA  {lii.iU  H  i\,i,  kiiiittiiniirim^  I.II itimcnt  i/j  action  of  particular  sets  of  muscles, 
.!■•  i.i,i  /!•  KoiH,  i,r  I  *iin.v;M,  Ace.  j  although  Bellingeri*s  opinion,  that  the 
Mfiiwioi  /;oloiiijm  of  tin-  Nfiinul  cord  tn.-rva  for  the  motions  of  flexion,  the 
|.'-.-<>  ij'ii  loi  th'/.n:  of  i;»h  iihii^n,  in  bfiHrd  on  no  sufficient  facts.  Too  much 
iini^>jl.iri*',  liowi.vii,  MiiiHt,  not  b«j  >(iven  tr>  the  above  remark  relative  to 
d.. -.Lillet  111  I VI  H  mipjilyinK  th«-  diUrnnt  ^ToupH  of  muscles  ;  it  is  not  a  constant 
tii'.i.  hiwiin.tiiiji  n  tli<i  Hiinio  n<!i  v*:  ^i  vi;h  branches  Uy  muscles  opposed  in  action  • 
tlie  niiitli,  or  hyp'i-;<lrmKal  n*  rvir,  hU|)pli(;H  both  the  muscles  which  draw  the 
by/id  bon«r  f'/rwairlH,  and  on«j  rniiHcIn  which  retracts  it;  tho  perineal  nerve 
hu|.pli«:H  tho  iMi-iinal  niiiMr.liH,  which  raiwi  tho  outer  border  of  the  foot,  and 
th«r  tibialis  antiiiiH,  whii-h  opiKmes  tliis  motion.  Antagonist  musclos  can, 
moreover,  be  moht  eaHily  mad*,  to  combine  in  action  ;  thus  tho  perineal  muscles 
and  tho  antoiior  tibial,  actin;;  toKetlii-r,  niiwj  the  foot.  ITie  flexor  carpi 
radialiH  and  tho  extens^jr  carpi  rudiiilis  can  combine  so  as  to  abduct  the 
haud.'— p.  025. 
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dulutiiy  and  when  thrown  back  begins  to  move  forward  of  its 
own  accord.  Again,  the  extensor  muscles,  which  maintain  the 
hody  in  an  erect  position,  are  antagonized  by  the  weight 
of  the  parts  ;  hence  in  dancing  up  and  down,  the  downward 
movement  may  take  place  by  simply  relaxing  the  tension  of 
the  supporting  muscles.  In  the  same  mamier,  the  jaw  tends 
to  drop  of  its  own  accord. 

6»  Secondly,  thei^  is  implied  in  locomotion,  an  alkt^naU 
movement  of  corresponding  limbs,  or  an  alternation  of  the 
two  sides  of  the  body.  After  one  log  has  made  its  forward 
sweep,  an  impulse  has  to  be  given  to  the  other  leg  to  commence 
a  movement  in  the  same  course.  The  two  sides  of  the  body 
must  be  so  related,  that  the  full  stretch  of  the  muscles  of  the 
one  side  originates  a  stimulus  to  those  of  the  otlier.  Notliing 
less  woidd  sutfice  to  enable  a  new-born  calf  to  walk.  The 
alternation  between  the  right  and  left  legs,  Vjoth  fore  and  hind, 
must  be  firmly  established  in  tlie  animal's  organization  by  a 
proper  arrangement  of  the  nerves  and  nei've  centres.  Ami  if 
the  liower  of  walking  in  human  beings  be  assisted  by  primi- 
tive impulses  and  arrangements,  this  specific  provision  is 
necessarily  implied. 

The  alternation  of  the  two  sides  in  locomotion  extends 
beyond  the  muscles  of  the  limbs  ;  the  whole  trunk  and  head 
sway  in  harmony  with  the  members,  both  in  quadrupeds  and 
in  man. 

There  ai^  some  important  exceptions  to  this  alternating 
arrangement ;  but  these  are  of  a  kind  to  place  in  a  stronger 
light  the  examples  of  it  now  quoted.  The  two  eyes  are  made 
to  move  together,  and  n^ver  alternate.  This  arrangement  is 
the  most  prominent,  but  nut  the  ordy,  example  of  tuatociaitd 
gimulianeom  movementj*.  It  has,  doubtless,  to  do  with  the 
unity  and  singleness  of  the  act  of  vision*  Moreover,  if  we 
observe  the  early  movements  of  the  arms  in  children,  we 
shall  find  in  them  more  of  the  tt^ndency  to  act  together  than 
Ui  alternate ;  showing,  as  we  might  otherwise  infer,  that  the 
impulse  of  alternation  of  the  limbs  is  not  so  deep-srutLnl  an 
ioAtinct  in  man  as  in  quadrupeds.    In  like  maimer,  the  move- 
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ments  of  the  featmea  are,  for  the  most  part,  the  same  on  both 

sides  of  the  (ace. 

7.  Thirdly.  The  locomotion  of  animals  moving  on  all 
fours  sngj^ests  a  fuither  necessity  of  primitive  adjustment 
It  is  requisite  that  there  should  be  some  provision  for  keep- 
ing the  fore  and  hind  legs  in  proper  relation  and  rhythm. 
Something  of  the  nature  of  the  vermicular  movement  (that  is, 
the  locomotion  of  worms :,  or  the  movements  of  the  alimen- 
tary canal,  needs  to  be  assumed  in  this  case.  Such  a  con- 
nexion must  exist  between  the  fore  and  hind  segments,  in 
order  that  the  movements  of  the  one  may  stimulate  in  suc- 
cession the  movements  of  the  other,  by  a  nenous  propagaiwn 
along  the  spinal  coitl  to  the  cerebellum,  or  other  centre  go- 
verning the  primitive  rhythmical  motions.  In  the  crawling 
of  reptiles,  it  is  obvious  that  the  muscular  contraction  in  one 
seginont  (jr  circle,  must  yield  a  stimulus  to  a  nerve  in  con- 
nexion with  the  next  circle,  which  is  made  to  contract  in 
consequence,  and  furnish  a  stimulus  to  the  third,  and  so  on 
through  the  whole  line  of  the  body  :  the  action  of  the  intes- 
tines being  almost  the  same.  In  a  dog.  we  see  the  move- 
ment of  the  liinbs  propagated  to  the  tail  Each  species  of 
animal  has  its  particular  formula  of  ordering  the  legs  in 
walking,  determined,  it  may  be,  in  part  by  the  shape  of  the 
body,  but  duly  transmitted  in  the  breed  as  a  proi)erty  of  its 
structure.  The  shamble  of  the  elephant  represents  one  spe- 
cies of  rhythm ;  while  the  horse  can  i)ass  thniugh  all  the 
varieties  of  walk,  gallop,  and  canter.  In  climbing,  too,  the 
alternation  and  the  promulgation  both  come  into  play  as  helps. 
In  swimming,  both  are  likewise  apparent. 

8.  I  must  now  mention  more  particularly  the  associated 
or  consensual  movements,  or  those  that  are  so  connected  as 
to  occur  together.  The  most  perfect  example  of  this  is  in  vision. 
In  onler  to  makii  the  two  eyes  act  together,  the  corresponding 
muscles  of  each  must  be  simultaneously  excited  by  the  nerves. 
TIkj  following  ore  the  facts  connected  with  this  interestmg 
case.     I  quote;  from  Aliiller. 

*  Some  of  the  most  reniarkahlo  facts  illustrating  the  associatiou 
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and  antagonism  of  muscular  actiouB,  are  presented  by  the  muscles 
wliich  move  the  eyes.     The  corresponding  branches  of  the  third, 
or  motor  oculi,  nerve  of  the  two  sides  have  a  remarkable  innate 
tendency   to   consensual   action,   a   tendency   which  cannot   be 
aacnbed   to  babit.      The   two   eyes,    whether   moved   upwards, 
downwards,  or  inwards,  must  always  move  together  ;   it  is  quite 
impossible  to  direct  one  eye  upwards  and  the  other  downwards 
at  tbe  same  time.     This  tendency  to  consensual  action  is  evi- 
denced from  tbe  time  of  birth ;  it  must  therefore  be  owing  to 
some  peculianty  of  structure  at  the  oritpns  of  the  two  nerves. 
The  association  in  action  of  the  corresponding  branches  of  the 
two  nerr'i  motores  ocub",  readers  the  absence  of  such  tendency  to 
coiiJBetisaal  motion  in  the   two   external  i-ecti  muscles   and  the 
fitjcth   nerves   more    striking.     We    do^  it  is  true,   in  a  certain 
measure  cause  the  two  eitternai  recti  muscles   to  act  together 
'when  we  restore  the  two  eyes,  of  which  tbe  axes  are  converging, 
llo  the   parallel  direction;    but  there  the  power   of  consensual 
ads;  the  two  eyes  can  never  be  made  to  diverge,  however 
effort  exerted  to  do  so.     There  is  an  innate  tendency 
and   irresistible  impulse  in  the  corresponding   branches  of  the 
,  third  tiet*ve  to  associate  action  ;    while  in  the  sixth  nerves  not 
f  only  is  this  tendency  absent,   but   the  strong  action  of  on©  of 
theee  nerves  is  incompatible  with  the  action  of  the  other.     Tliese 
I  iiaiate  tendencies,  in  the  third  and  sixth  nerves^  ai*e  extremely 
'  important  for  the  fuurtions  of  vision  :    for  if,  in    place  of  the 
sixth   nerver,  the  external   recti   muscles   had   received  each  a 
bnwch  of  the  third  nerve,  it  would  have  been  impossible  to 
mmke  one  of  these  muscles  act  without   the  other  ;  one  eye,  for 
tcxample,  could  not  have  been  directed  inwards  while  the  other 
I  was  directed  outwards,  so  as  to  preserve  the  parallelism,  or  con- 
iTei^nce  of  their  axes  j  but  they  would  necessarily  liave  diverged 
Iwhen  one  rectus  externus  had  been  made  to  act  voluntarily.     Ti» 
iVi^ndcr  possible  the  motion  of  one  eye  inwards,  while  tfie  other 
\  directed  outwards,  the  external  straight  muscles  have  reoeived 
vhich  have  no  tendency  to  consensual  action.     In  conse^ 
lucDce,  however,  of  tbe  tendency  in  the  two  internal  straight 
uttiiclea  to  dissociate  motion,  it  is  necessary  when  one  eye  is 
.  inwards  and  the  other  outwards,  that  the  contraction  of 
externus  of  the  latter  should  bo  so  Rtrong  as  to  over- 
001116  tbe  associate  action  of  the  rectus  in  tern  us  of  the  same  eye ; 
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tjii  izi  tLe  effort  to  direct  one  eye  completely  ontwards,  we 
i^'r.rjii.lT  feel  tLiB  stronger  contraction  of  the  external  rectus. 
7:.*rs&  considerations  enable  ns  to  understand  perfectly  the 
>.I:Lerto  enij^atical  fact  that,  in  all  vertebrata,  the  external 
rectus  muscle  receives  a  special  nerve.* — (p.  929.) 

The  author  then  pees  on  to  show  the  relation  of  the 
corresponding  oblique  muscles  to  each  other,  and  the  similar 
reason  there  is  for  having  a  distinct  nerve  to  the  superioi 
oblique  or  trochlear  muscle. 

An  association  exists  between  the  adjustment  of  the  iris 
and  the  other  movements  of  the  eye ;  thus,  whenever  the  eye 
is  voluntarily  directed  inwards,  the  iris  contracts.  Hence 
the  fact  already  stated,  that  the  iris  is  contracted  during 
near  vision. 

Sluller  also  remarks  tliat  '  the  motions  ver}' prone  to  be 
a.s.suciati.!d  involuntarily,  are  those  of  the  corresponding  parts 
of  the  two  sides  of  the  body.  The  motions  of  the  iridcs,  of 
tin*  muscles  of  the  ear,  of  the  eyelids,  and  of  the  extrcmities, 
in  the  attem])t  to  eiVect  oi)i)()sed  motions,  are  examples  of 
huch  associations.'  I  have  already  remarked  that  this  coin- 
cidence of  movements  on  the  two  sides,  co-exists,  in  the 
(•as(i  of  the  limbs  at  least,  with  an  organization  for  an  alter- 
nating motion. 

The  same  author  fuitlier  observes,  that  'the  less  perfect 
the  action  of  the  nervous  system,  the  more  frecjuently  do 
associated  members  occur.  It  is  only  by  education,  that  we 
acquire  the  power  of  confining  the  iniluenee  of  volition,  in 
the  production  of  movements,  to  a  ciatain  number  of  nervous 
fibres  i.ssuing  •from  the  brain.  An  awkward  person,  in  per- 
iorming  one  voluntary  movement,  makes  many  others,  which 
are  produced  involuntarily  by  consensual  nervous  action.' 
(p.  028.)  This,  however,  introduces  much  larger  considera- 
tit)ns,  involving  the  whole  mechanism  of  emotion  and 
volition. 

9.  There  are  various  appearances  tliat  suggest  the  ex- 
istence of  a  law  of  gein;ral  harnunu/  of  state  throughout  the 
muscular  system.     Ju  stretching  the  lower  limbs,  we  feel  at 
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the  same  time  an  impulse  to  stretch  the  arms,  the  trunk,  the 
head,  and  the  features,  or  to  put  in  action  the  whole  class  nf 
extensor  or  erector  muscles.  The  act  of  yawmtj;^  propagates 
a  movement  over  the  whole  body,  I  cannot  positively  affirm 
that  tliis  may  not  be  explained  by  similarity  of  state  produc- 
ing eveiywhere  a  similar  impulse,  but  the  appearances  are 
more  in  favour  of  a  harmony  of  con<lition  produced  through 
the  nervous  system.  When  the  eye  is  gazing  attentively 
on  an  object,  the  whole  body  is  spontaneously  aiTcsted,  the 
features  are  fixed,  the  mouth  is  open;  and  the  same  har- 
monizing fixity  is  observed  in  the  act  of  listening.  So,  a 
movement  in  one  part  propagates  itself  to  other  parts,  un- 
less a  special  check  is  maintained ;  tlie  movements  of  the 
eyo  excite  the  whole  body.  Vocal  utterance  brings  on  gesti- 
culation. The  pace  of  movement  is  also  rendered  harnmni- 
ous*  Rapid  movements  of  the  eye  from  exciting  spectacles 
make  all  the  other  movements  rapid.  Slow  speech  is  accom- 
panied by  languid  gestures.  In  rapid  walkini^  (before  the 
exercise  has  a  derivative  effect  on  the  brain),  the  thoughts 
are  quickened. 

These  movements  are  to  be  ranked  among  the  primitive 
impulses  that  serve  the  useful  ends  of  the  animal ;  they  count 
among  the  practical  instincts  now  under  discussion*  They 
cause  the  animal  to  come  into  harmony  with  the  circimi- 
fttances  that  surround  it, — to  be  quiet  when  the  scene  is  still, 
to  start  up  and  join  when  others  are  stirring. 

Tliis  pi-operty  imparts  character  to  individuals.  A  person 
is  either  slow  or  vivacious,  generally  ;  the  cast  of  movement 
is  the  same  in  all  organs,  in  action  and  in  thought  From  it 
arises,  likewise,  a  means  of  rousing  and  controlling  the  actions, 
thoughts,  and  passions,  of  men  and  animals. 

In  the  cries  of  human  beings  and  animals,  which  is  a 
part  of  the  expression  of  feeling,  there  is  a  primitive  C4irabi- 
nation  or  concurrence  of  movements,  remarkable  for  its  uni- 
forniity.  The  tension  of  the  vocal  cords,  through  the  laryngeal 
inuscles,  the  forced  expiration,  and  the  a<ljustment  of  the 
mouth,  are  united  in  the  same  act.     Possibly  these  are  con- 
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curring  effects  of  the  emotional  wave,  or  the  diffused  stimulus 
of  strong  feeling,  to  be  noticed  presently. 

10.  There  are  certain  cases,  where  one  sense  can  appa- 
rently act  for  another,  previous  to  experience,  as  when  an 
animal  detects  wholesome  or  unwholesome  food  by  the  smell, 
before  tasting  it  That  the  sense  of  taste  should  inform 
us  of  what  is  good  for  digestion  (which  it  does  to  an  im- 
perfect degree  in  the  human  subject),  is  not  surprising, 
seeing  that,  in  the  mouth,  the  alimentary  cand  is  already 
commenced  ;  we  feel  more  difficulty  in  discovering  how 
smell  should  have  this  power  of  anticipating  digestion  and 
nutrition. 

The  effluvia  that  bodies  emit  to  the  nostrils,  may  be  a 
specimen  or  representative  of  their  substance  as  applied  to 
the  stomach,  and  may  have  something  of  a  like  effect  on  the 
nervous  system.  We  know  that  the  smell  of  putridity  causes 
loathing  and  disgust,  and  that  an  attempt  to  eat  such  material 
Mould  only  complete  the  effect  already  begun  ;  while,  on  the 
other  hand,  substances  that  have  a  sweet  or  fresh  flavour,  would 
in  all  probability  be  free  from  nausea  in  the  stomach. 

On  the  general  fact  of  one  sense  acting  for -another  by 
way  of  warning  or  invitation,  it  is  to  be  remarked  that  a  deep 
harmony  appears  to  exist  among  the  different  senses,  in  con- 
sequence of  which  we  apply  common  epithets  to  the  objects 
of  all  of  them.  Thus,  the  effect  we  call  '  freshness,'  deter- 
mined by  the  stimulus  of  the  lungs,  the  digestion,  or  the 
general  nervous  tone,  arises  in  several  of  the  senses.  The 
dilhculty  is  to  find  the  saine  external  object,  acting  in  the 
same  manner  upon  two  or  more  of  them,  as  in  the  case  of 
discerning  food  by  the  sight,  or  by  the  smell.  I  am  of  opin- 
ion that  these  coincidences,  recognized  before  experience, 
are  very  few  in  number,  and  that  the  great  safeguard  of 
animals  lies  in  making  the  direct  experiment  of  eating  what 
comes  in  their  way,  and  in  deciding  according  to  the  feel- 
ings that  result  therefrom.* 

*  It  is  a  fact  that  limb8  commence  oatiog,  not  the  short  tender  gi-uss, 
but  the  long  and  dried  tops. 
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"Among  coDcurreQces  in  Sensation,  tber©  may  also  bo  noticed 
the  facts  known  aa  the  trauslerenee,  radiation,  and  reflexion  of 
sensations.  Reference  has  already  been  made  (Reflex  Actions, 
p.  250)  to  the  tendency  of  violent  nervous  btimtilation  to  extend 
its  sphere  into   collateral   tracks.     There   are  certain   cases   of 

'  definite  and  uniform  transference  of  the  seat  of  a  sensation  to  a 
dLdtant  locality*  Id  disease  of  the  hip,  the  pain  i&  felt  in  the 
knee ;  when  tbe  kidney  is  the  seat  of  irritation  the  feeling  of 
pain  may  be  loc^lixed  in  the  heel ;  certain  diseases  of  the  brain 
Are  accompanied  with  painfi  in  the  limbs  (Mai*shaiiV  Physiologyi 

[VoLI,  p,  347). 

THE  IKSTrXCnVE  PLAY  OF  FEEUNO. 

1 L  In  fullowiog  out  our  present  object,  which  is  to  pasa 
lit!  review  all  that  is  primitive  amoiigihe  sensibilities  and  the 

Bctivities  of  the  mental  system,  we  shall  next  consider  the 
[instinctive  or  original  mechanism  for  the  expression  of 
tPeeling*  It  is  well  known  that  some  of  the  most  con- 
rspicnous  among  the   manit'estatioixs   of  human   feeling,  as 

Liughter  and  Tears,  belong  to  us  fronj  onr  birtk  Eduaition 
ihere  finds  work  in  repressing  original  impulses,  no  less  than 
fin  imparting  new  and  artiticial  forms  of  emotional  display. 

It  will  be  instructive  to  quote  the  section  devoted  to  this 
liubject  in  Mliller's  Phfsiolo^t/.    The  priifessed  title  of  the 

Section  is,  Movements  dm  to  the  Passions  of  the  Mind, 

•  I  hay©  tkitewiy  referred  (spc  p,  258) »  to  the  general  Uw  which  I  believe 
connects  together  emotion,  or  fcnhng,  oird  thos6  physical  tictivitiits  of  tho 
frame  known  mi  the  ezprtesion  or  mAnifcstfttion  of  f<ieling.  The  inovemcnta 
and  display  C4mscd  by  mental  excitement  have  been  commrmly  rcg^Aided  n» 
nertJy  incidental  to  certain  of  the  «tronf^or  feelimora,  and  little  attt'otian  hat 
bees  paid  to  them  in  the  svientiSc  consideration  of  the  mind.  For  my  owa 
l^rt,  hoirev«r,  I  look  npon  these  active  gi'sturea  t«  a  conbtitucnt  purt  of  the 
etfmf)i»%  fast  of  con»ciou8ne»A,  in  ev&Ty  form  and  variety.  1  do  nut  say  hut 
|v«  mnjr  have  feelings  that  do  not  give  riao  to  any  visible  atir  of  the 
clivv  members,  either  in  consequence  of  voluntary  suppredsion,  or  became 
I  dilTuA*  d  fttimtilaa  la  too  weak  to  oTiiTCome  the  inertia  of  the  parta  to  be 
I  mean  to  affirm  thit  tcith  fitHny  there  alwaya  ia  a  freely 
T«mt  of  nervoua  activity,  tending  to  produce  movemenU^  gvature, 
and  all  the  other  eflocta  duAcribed  in  tbe  course  of  the  ncit  lew 
I  'The  Emoliuut  and  the  Will/  Emotww,  Chup.  I.,  }  2. 
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sjsteci  wLIot  is  i=.T:L-:--ar!lT  exi:»i  lo  rne  prcifiiccxoiL  rf  iiiix»- 
cal^r  aucrA-'^z:^  t  j  ra=aL:»L§  if  tie  nfziL  Hire  ac^is.  we  see  thax 
anT  «:3.:  ie=.  :f:t"rg  i=.  lije  sn::*  ic  ilifi  crain,  przpoirared  to  the 
med^illa  ocioiLzi;:^  i=Ln-=tliiielT  ca:ii«£3  a  ciacse  oc  acti^a  in  the 
resp  in.:.:  rj  n:i5«:L=s-  rini^  the  niediTizi  ot  lie  respracorj 
nerves,  cLcI:iiirLr  "ce  respiriCiirj  Eerre  cf  nfce  ace.  Tbere  are 
no  daca  '':r  eizLeT  pr:Tiz.z  •:?  r&iTi'r-.r  sie  fcTTJ«:chesis.  xbak  the 
passioc^  haTe  iLeir  sew  cf  aurrion  in  a  parrjniar  port  of  the 
brauu  whence  their  eS^xna  mirhs  er-Ar.-ir^.  Bet  these  effects  are 
observed  to  be  rrknszzitioi  i-i  -^7  d^ncticiu  •  br  the  inotor 
nervoos  fibres,  whioh,  ^XiyrdLr^  to  the  c^tiure  of  the  poadkni,  are 
either  eioi:e»l  or  we^ikezeii  in  acti-c,  or  completelv  pAzaljxed 
for  the  time. 

•Tr.e  eicitin?  jASJ^izL*  ei--?  rise  to  spasms,  and  freqaeatly 
even  to  cr-Til-ir-.-  m:*:- .-.-  ifrpztin^'  the  n.:iioIes  s-pplied  by  the 
respiritorv  an.  1  :%.-;;.i'  z.^Tr^,.  X.t  .:nlv  are  the  tVACures  dis- 
torte'J-  b:it  the-  ^r,l  jTJ;  c:  t:.€r  rt^tlriMrv  m^solfs  are  so  changed 
aii  to  prodiC'j  the*  r- OT^r.-rr.'--;  ■::  crvinj'.  sijrhisg,  and  sobbing. 
Any  f/fi-.-.:  .::  of  whatrrTor  r.-a:-r^,  if  c:  5-^:ie=.t  intensity,  may 
give  rir-y;  to  crvir;^  ar.  i  ■•^/^ry:^il^  W..-er.ir.::  may  he  produced  by 
joy,  pain,  an:/er,  or  ra:.^r;,  Dririnz  the  sway  of  depressing  pas- 
sioTiB,  fcioh  ai  ar-ziety,  fc^ar.  or  terror,  all  the  muscles  of  the  body 
\>f',comfi  Tfzlaxf-A,  thf;  motor  in^aence  of  the  brain  and  spinal  cord 
\)eini^  (\h\,rf:r.^A,  The  fetit  will  not  support  the  body,  the  features 
bang  as  withont  life,  the  eye  is  fiitrd,  the  look  is  completely 
vacant  and  void  of  exprfc.-.sion,  the  voice  feeble  or  extinct.  Fre- 
quently til';  htat*;  of  the  feelings  under  the  influence  of  passion  is 
of  a  mixed  chara^;ter  ;  the  mind  is  unable  to  free  itself  from  the 
doprehhirij(  idoa,  yet  the  effort  to  conquer  this  gives  rise  to  an 
iixvAU'A  ji/:tion  of  the  brain.  In  these  mixed  passions  the  expres- 
Hion  (;f  rehixation  in  certain  muscles, — in  the  face,  for  example, — 
may  Ikj  combined  with  the  active  state  of  others,  so  that  the 
featurcH  are  diHtorted,  whether  in  consequence  merely  of  the 
ttiiUigonizing  jiction  of  the  oppo.site  muscles  being  paralyzed,  or 
by  a  really  convulHive  contraction.  Frequently  also,  both  in  the 
mixed  and  the  dejiressing  passions,  some  muscles  of  the  face  are 
afrected   with  trenioi-s.     The  voluntary  motion  of  a  muscle  half 

*  Italics  mine. 
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paralyzed  by  tbe  iaflaence  of  passion  is  frequently  of  a  tremulous 
character,  in  consequence  of  its  being  no  longer  eompletely  under 
the  inflacnce  of  tlie  will.  We  experience  this  particularly  in  the 
masclca  of  the  fiice,  when,  during  the  sway  of  a  depressing  or 
mixed  passion,  we  endeavour  to  excite  them  to  voluntary  action  ; 
the  muscles  of  the  org^an  of  voice  also,  under  such  circumstances, 
tremble  in  tlieir  action,  and  the  words  attempted  to  be  uttered 
are  tremalous. 

*  The  nerve  most  prone  to  indicate  the  stata  of  the  mind  daring 
passion  is  the  facial  ;*  it  is  the  nerve  of  physiognomic  expression, 
and  its  sphere  of  action  becomes  more  and  more  limited  in  different 
animals,  iu  proportion  as  the  features  lose  their  mobility  and  ex- 
pressive character*  In  birds,  it  has  no  infiuence  on  the  expression 
L*(  the  face  ;  those  only  of  its  branches  exist  which  are  distributed 
to  the  muscles  of  the  hyoid  bone  and  the  cutaneous  muscle  of  the 
n*?ck  ;  and  the  erection  of  the  skin  of  the  neck,  or,  iu  some  birds, 
of  the  ear  feathers,  is  in  them  the  only  movement  by  which  the 
facial  nerve  serves  to  indicate  the  passions.  Next  to  the  facial, 
the  respiratory  nerves^  -  those  of  the  internal  organs  of  respira- 
tion, the  laryngeal  and  phrenic  nerves,+  as  well  as  those  of  the 
external  thoracic  and  abdominal  muscles — -are  most  susceptible  of 
the  iuflaeikce  of  the  passions.  But  when  the  disturbance  of  the 
feelings  is  very  intense,  all  the  spinal  nerves  become  affected,  to 
the  extent  of  imperfect  paralysis,  or  the  excitement  of  ti*embiing 
^^of  the  whole  body* 

^B  *  The  completel;r  different  expression  of  the  features  in  difTerent 
^Bmssions  shows  that,  according  to  the  kind  of  feeling  excited,  en- 
^Rii*clj  diflerent  groups  of  tlie  lihres  of  the  facial  nerve  are  acted 

Oik     Of  the  cause  of  this  we  are  quite  ignorant* 
[  *  The  disturbed  action  of  the  heart  during  mental  emotions  is  a 

"      remarkable  instance  of  the  inilnetice  of  the  passi  jus  over  tl  e  move- 
ments of  organs  supplied  by  the  sympathetic  nerve,* — p.  932-4. 
^L      12.  WiUi  regard  to  the  Movemcu  ts  of  the  Face,  Sir  Charles 

^H  *  *  The  /veiW  nervo  is  the  motor  nenro  of  the  faoow  It  ia  dUtribatcd  to 
^HKb«  DiuadeB  of  tho  oar  >ind  of  the  scalp ;  to  thoae  of  tho  mouthy  no^e,  «ad 
^^^elidt ;  and  to  tho  cutjincoas  muiclet  of  tho  neek.* 

t  The  laryMt/tat  nerves  are  distrilmtfd  ti>  ihu  different  piirt*  of  the  l«iryr»i, 
and  aru,  thc^refore,  inairumcnUil  in  itimulnting  tho  voice.    The  pArmic,  or 
dhiphragniiitie  Tictve,  la  lUti  eptidid  nerve  of  the  dliphragm. 
18 
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Bell  is  of  opinion,  that  umny  of  them  are  secondnry  to  lb*? 
iJiovementa  of  reffpimtion.  Ho  ri'f,'fmls  tbn  heart  and  the 
lungs  as  iho  great  primary  soui'ces  of  cxprfSAinn^ — ^th(*  oi-gatia 
first  afFeotiid  by  the  cmotioual  excitement  of  the  brain. 

HLiealli*  attcnitton  to  *tho  extent  of  the  actions  of  respiration ; 
tlio  romc)tetiot*8  of  tho  parts  agitated  in  sympcitby  with  tlio  bei^rt. 
The  act  of  respiration  is  not  limited  to  the  trnnk  ;  tho  actioai  of 
oertain  mni^t^lcs  of  the  windpipe,  iho  throat,  tlio  lips,  the  nostnln, 
are  necessary  to  expand  those  tabes  and  openings,  so  that  the  air 
may  be  admitted  tbrongh  them  in  respiration  with  a  freedom 
corresponding  to  tlie  increased  action  of  tiie  che^t.     Without  this, 
tho  sides  of  thcite  pliant  tubes  would  fall  together,  and  wo  should 
be  fiufn^catt'd  hy  exertion  or  pa^ssion.     Let  us  eonsider  bow  many 
muBclos  are  combined  in  the  single  act  of  breathing — bow  many 
lire  added  in  tlie  act  of  coughing — how  these  are  changed  and 
modillcd  in  gnceiiiing; — lot  us  reflect  on  the  various  comijinatiuoii 
of  muscles  of  the  throat,  windpipe,  tongue,  lips,  in  Kpeakin^^  and 
singing,^  and  wo  shall  be  able  justly  to  estimate  the  ejcient  of  tbc» 
naiseles  which  are  Uiisoclated  with  the  proper  or  simple  act  of 
dilating    and    compressing    the    chcBt.     But   how    much    more 
numerous  aro  tho  clianges  wrought  upon  these  muaolea  when 
nature  employs  tlicm  in  tho  double  capacity  «>f  comaaunicaiing 
our  thon^hts  and  feelings  ;  not  in  the  laaguage  of  sounda  merely, 
but  in  the  lungaage  of  expression  of  Uie  countenanoe  also ;  for 
certainly  the  one  is  as  much  their  of^ive  as  the  other,' 

'  Let  us  see  how  the  machine  works.  Observe  a  man  threat- 
ened with  snficK'ution  :  rt*mark  the  sudden  and  wild  energy  that 
pervades  every  feature  ;  the  contnictions  of  tlie  throat,  the  gafip^ 
ing  and  the  spasmodic  twitehings  of  bis  face,  the  heaving  of  bis 
chest  and  shoulders,  and  how  be  stretches  his  bund  and  catches 
like  a  drowning  man.  These  are  efl'orts  made  under  the  oppres* 
sive  intolerable  sensation  at  Ms  heart;  and  the  meana  wbich 
natnro  employs,  to  guard  and  preserve  the  animal  machine,  givuig 
to  tho  vital  organ  a  sensibility  that  excites  to  tho  utmost  exertion/ 
— Anatomy  of  Ej'prcsmm,  3rd  Edition^  p.  91. 

This  last  illustration  does  not  decide  the  point  as  to  the 


<*  The00«  bowcver^  ara  not  primitive  or  fnttinctive  a8i0ciayoo«|  the 

tLat  wu  urc  roobt  iutorcsUsl  In  tmcing  out  At  |irea«At. 


MOVEMENTS  OF  EXI^RKSHIOH, 


275 


dependence  of  the  contortion  of  the  features  upon  the  respi- 
i-atory  orgons,  inasmuch  as  the  state  of  intense  pain  supposed 
would  excite  every  part  of  the  body  by  direct  action.  The 
previous  remarks  on  the  necessity  there  is  for  movements  of 
the  respiratoi-y  passages. — the  throat,  mouth,  and  nostrils,— 
to  accompany  the  action  of  tlie  kings,  are  very  much  in  favour 
of  Ihe  author's  view. 

But  tliat  the  action  on  the  face  is  not  wholly  a  conse- 
quence of  respiratory  excitement,  is  decisively  proved  by  the 
expression  of  the  eyes,  for  this  in  no  way  niiuisters  tu  the 
breathing  function.  "We  are,  therefore,  led  to  conclude  that, 
while  a  certain  amonnt  of  the  facial  expression  is  due  to 
the  sympathy  or  association  of  the  parts  with  the  movements 
of  the  hings,  there  still  i*emains  a  source  of  independent  ex- 
citement derived  from  the  brain  at  first  lumd,  and  through  the 
aanie  common  impulse  that  affects  the  respiratory,  the  vocal, 
and  other  organs.  This  distinctness  of  action  is  recognized 
in  the  passage  above  quoted  from  Miiller. 

13.  In  tnicing  out  systematically  and  minutely  the  physi- 
cal accotnpaniments  of  states  of  feeling,  there  is  observable  a 
brotid  and  fundamental  division  into  two  classes — namely, 
efiecta  o{  nuyverncnt  through  the  muscular  system^  and  orffanic 
effects,  or  the  iufiiiences  exerted  upon  the  viscera  and  glaiidu* 

I  lar  organs-  Lc*t  us  consider  first  the  Jlovements.  We  find 
certain  muscles  more  jmrticnlarly  acted  on  under  feeling,  and 
jianjcd,  for  that  reason,  muscles  of  Expression.      Of  those 

I  more  susceptible  regions,  our  attention  is  specially  called  to 
the  Fa^e, 

The  niuacles  of  the  face,  when/Viy  nil  the  movements  are 
sustained,  arc  ananged  round  three  distinct  centres, — tho 
Kyes,  the  Nose,  and  the  Month.  The  mouth  has  the  largest 
number  of  muscles,  and  is  tlie  most  Ciisily  atfected  by  statea 
of  feeling.  The  nose  is  the  least  endowed  with  mobility. 
Tlie  muscles  of  the  Eyebrow  have  been  already  pointed 

'  out  The  occipUo-fronfalis  descends  over  the  ft>rehead,  and 
is  insertetl  into  the  eyebrow  ;  this  it  raises  or  arches.     It  is 

I  opposed  by  the  comujuhr  mtptrcilii,  which  cornigatea  or 
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wrinkles  the  forehead,  drawinj^  the  eyebrows  together.  These 
are  pre-eminently  muscles  of  expression,  although  also  em- 
ployed as  voluntary  muscles  for  the  jmi-poses  of  vision.  They 
are  emotionally  moved  by  opposite  states  of  feeling,  the  one 
in  the  ni'..rt-  pleasing  emotions,  the  other  in  pain,  doubt,  and 
eiubarrassmc-nt  ;  and  the  ai»pearanee  that  they  cause  to  a 
Sfp*--cl<itor  sugiiests,  by  association,  the  corresponding  statues  of 
iiiind.  Tlie  orhicolar  ijiv^vle  of  the  eyelids,  which  closes  the 
eye,  is  of  the  nature  of  a  sphincter,  like  the  muscle  surround- 
ing the  mouth,  and  constituting  the  lij  s.  This  is  opposed 
by  the  Ucafor  palpdrce,  or  the  elevating  muscle  of  the  upper 
eyelid,  which  opens  the  eye,  both  voluntarily  and  under  emo- 
ti'jn.  The  (ni.^jr  (arsi  *  is  a  very  thin,  small  muscle,  placed 
at  the  inner  side  of  the  orbit,  nsting  against  the  fibrous 
covering  of  the  lachrymal  sac,  and  bt-hind  the  tendon  of  the 
orbicularis/ 

*The  cormcrntor  ninscle.  beiuir  fixed  at  its  inner  extrcmitv, 
draws  the  evcbrow  abd  eyelid  inwards,  and  tlin-ws  the  skin  into 
perpendicular  lines  or  folds,  as  in  frowning.  Tlic  oee^into-frontahs 
will,  on  the  conti-ary,  elevate  tlie  brew,  and  wrinkle  the  skin 
transversely;  which  actions  are  so  Ireiiumtly  repeated  by  most 
persons,  and  so  constantly  ly  some  of  a  particular  temperament, 
that  the  skin  is  marked  pernianently  by  lines  in  the  ^it nations 
jnst  refcrri'd  to.  The  orbicular  muscle  is  the  sj^hiacter  of  the 
eyelids.  It  closes  them  firmly,  and  at  the  same  time  draws  them 
to  the  iun?r  angle  of  the  orbit,  which  is  its  tixed  point  of  attach- 
ment.  The  levator  palj^ebra;  is  the  uiroci  ant.^.gonist  of  the 
orbicuh«r  muscle;  for  it  r3i>es  the  ui4>er  eyeivl,  and  uncovers  the 
globe  of  the  eye.  The  ten.-or  tLir.>i  drawi  the  eyelid  towards  the 
nose,  and  presses  the  orinces  of  the  lachrymul  ducis  cl-.se  to  the 
surface  of  the  globe  of  the  eye.  It  mtiy  thus  fai-ilitAte  the 
entrance  of  the  tears  into  the  ducts,  and  promote  their  passage 
towards  the  nose.' — Ql'aiv. 

14.  The  muscles  of  the  N^se  ar-v.  first,  the  pvrnmuicl, 
'which  rests  on  the  ij3sal  b^ne,  and  aj'j.-ars  like  a  j^roloi:- 
g.ition  of  the  occi pi t^j-fiou talis,  witli  wh-'Si^  fibns  it  is  inti- 
mati-ly  connect'r'L  It  e.xteinis  from  tlie  rout  of  the  nose  to 
ai)f»ut  half-way  down,  where  it  b-comes  trnJinous,  and  uuit^.3 
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iwith  tlia  compressor  naria.  Its  chief  effect  seems  to  he  that 
[of  giving  a  fixe*!  point  of  attachment  to  the  frontal  muscle  ; 
[it  also  wrinkles  the  skin  at  the  root  of  the  nose/ 

The  common  elemitar  of  tlu  lip  and  nose  lies  along  the  side 
and  wing  of  tlie  nose,  extending  from  the  inner  margin  of  the 

Iurbit  to  the  upper  lip.  It  raises  the  wing  of  the  nose  and  the 
tipper  lip  together. 
The  compressor  imrls  '  is  a  thin,  small  triangular  muscle, 
which  lies  close  upon  the  superior  maxilla  and  the  side  of 
the  nose,  being  transverse  from  without  inwards  and  upwards/ 
Contrary  to  itij  name,  the  principal  action  of  it  must  be  to 
expand  the  nostril  by  raising  the  lateral  cartikga  This  is  an 
uction  in  obvious  harmony  with  respiration,  seeing  that  it 
opens  the  nasal  passage, 

»The  df pressor  alw  luui  *  is  a  small  flat  muscle,  lying  be- 
ween  the  mucous  membrane  and  the  muscular  structurt;  td* 
he  lip,  with  which  its  fibres  are  closely  connected/ 

Of  these  and  other  bundles  of  muscular  fibres,  traceablo 
oa  the  small  cartilages  of  the  nose,  the  only  considerable  at 
|>owerful  muscle  is  the  Common  Elevator  of  the  Lip  and  Nose, 
which  is  tlioanighly  under  the  comnmnd  of  the  will,  and 
^i>roduce3  a  very  marked  contortion  of  feature,  wrinkling  the 
^■nose  and  raising  the  upper  lip.  In  expressing  disgust  at  a 
1)ad  snu^ll,  this  muscle  is  strongly  brought  into  play,  and 

{hence  it  cumes  tu  be  employed  la  exprL'ssing  disgusts  gene* 
lilly.  It  is,  however,  employed  witliout  any  such  intention. 
15.  There  are  nine  muscles  connected  with  the  move- 
Bauts  of  the  Mouth.  One  of  thera,  the  orbicular^,  is  single, 
BS  surrounds  and  forms  the  aperture  itself  j  the  other  eight 
are  pairs,  and  radiate  from  this  as  from  a  centre, 

The  proper  elevator  of  the  upper  Up  extends  from  the  lower 
order  of  the  orbit  to  the  upper  lip,  lying  cloie  to  the  border 
'  the  common  elevator  of  the  lip  and  nose.  When  the  Up  is 
nised  w*ithoitt  raising  the  nose,  which  is  not  a  very  easy  act. 
x\f^  muscle  is  the  instrument. 

The  elevator  of  Vw  an^le  of  the  rnaiUh  *  lies  beneath  the 
preceding,  and  partly  couceated  by  it' 
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'The  zygomatici  are  two  imrrow  fasciculi  of  muscular 
fibres,  extending  obliquely  from  the  most  prominent  point 
of  the  cheek  to  the  angle  of  the  mouth,  one  being  larger  and 
longer  than  the  other/  The  elevator  of  the  angle  of  the 
mouth,  and  the  zygomatic  muscles,  serve  to  retract  the  angle 
of  the  mouth  in  smiling ;  they  are  therefore  muscles  of  ex- 
pression. 

The  two  first  of  these  four  muscles  are  concerned  in 
raising  the  upper  lip,  but  they  do  not  act  very  powerfully,  or 
conspicuously.  In  fact,  the  upper  lip  is  a  feature  remarkable 
for  fixity,  as  compared  with  the  under  lip,  and  is  not  often 
elevated  in  man  ;  and  on  the  occasions  when  it  is  raised,  this 
is  done  by  the  common  elevator  rather  than  by  its  own  pro- 
per muscles. 

The  region  of  the  lower  jaw  contains  three  muscles,  the 
depressor  of  the  angle  of  the  mouth,  the  depressor  of  the 
lower  lip,  and  the  elevator  of  the  lower  lij). 

The  dcpnsiior  of  the  angle  of  the  monih  lies  at  the  side  and 
lower  part  of  the  face,  being  extended  from  the  angle  of  the 
mouth  to  the  lower  jaw. 

The  dejyrcssor  of  the  lower  lip  is  a  small  square  muscle, 
lying  nearer  to  the  middle  line  of  the  chin  than  the  preceding, 
by  which  it  is  partly  concealed.  It  arises  from  the  fore  part 
of  the  lower  jaw-bone,  and  is  inserted  into  the  lower  lip  ;  its 
fibres  become  blended  with  those  of  the  orbicular  nmscle 
of  the  mouth,  having  been  previously  united  with  those  of  its 
fellow  on  the  opposite  side. 

The  elevator  of  the  lower  lip  arises  from  a  slight  pit  below 
the  teeth-sockets  of  the  lower  jaw,  near  the  middle  line  of  the 
jaw,  and  is  inserted  into  the  tegument  of  the  chin,  which  it 
lifts  when  in  action. 

The  remaining  muscles  of  the  mouth  are  unconnected 
with  either  jaw,  having  a  sort  of  middle  position  between 
them. 

'  At  each  side  of  the  face,  in  the  part  called  the  "  cheek," 
is  a  muscle — the  buccinator;  and,  round  the  margin  of  tho 
mouth,  one — the  orbicularis  oris.' 
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*  The  buccinator  is  a  thin,  flat  plane  of  muscular  fibres, 
quadrilateral  in  figure,  occupying  the  interval  between  the 
jaws.*  This  muscle  is  exerted  in  masticating  the  food|  and 
receives  nerves  from  the  same  source  as  the  masseter,  which 
is  one  of  the  principal  muscles  engaged  in  the  act  of  mas- 
tication* 

The  orhicularu  oris  'belongs  to  the  class  of  sphincter 
muscles,  and,  like  them,  is  elliptic  in  form,  and  composed  of 
concentric  fibres,  so  placed  as  to  surround  the  aperture  of  the 
mouth  ;  but  with  this  peculiarity,  that  the  fibres  are  not  con- 
tinued from  one  lip  into  the  other.  The  muscle  is  flat  and 
thin ;  its  inner  surface  being  in  contact  with  the  coronary 
artery  of  the  lips,  labial  glands,  and  the  mucous  membrane  ; 
the  external  with  the  skin  and  the  fibres  of  the  different 
muscles  whicli  converge  towards  the  margin  of  the  moutk' 

*  The  apertuj^  of  the  mouth  is  susceptible  of  considerablo 
dilatation  and  contraction ;  the  former  being  affected  by  tli© 
dlflfereut  muscles  wbicli  converge  to  it^  and  which  may  bo  com* 
pared  to  retmctors  drawing,  with  different  degrees  of  obliquity, 
the  Upa,  or  thoir  angles,  in  the  direction  of  their  respective  points 
of  attachment.  The  elevators  are  necessarily  placed  at  the  upper 
part  of  the  face,  the  depressors  in  the  opposite  sitaatioUf  and  tho 
proper  retractors  on  each  side ;  and  these  are  the  zygomatici  and 
the  bacciaators.  Tho  buccinators  also  contracts  and  compress 
the  checks  ;  this  power  ia  brought  into  play  when  any  substance 
becomes  lodged  in  the  interval  between  them  and  the  jaws.* 

16.  But  it  would  be  a  mistake  to  confiue  the  wave  of 
movement  to  the  Face,  although  this  is  the  region  w*here  it 
is  pre-eminent.  The  Voice  acts  in  concert,  giving  forth 
sounds  that  are  characteristically  dififerent  under  joy  or  woe, 
affection  or  rage.  (The  mechanism  of  the  vocal  organs  is 
described  in  a  separate  section.)  Among  muscles  specially 
affected  under  mental  states,  we  slionld  not  omit  thw 
Diaphragm, 

All  the  muscles  of  the  body  may  be  thrown  into  agitation 
under  a  w^ave  of  strong  feeling;  the  movements,  gesticulations, 
imd  carriage  of  the  frame  at  any  one  mouicnt  are  confidently 
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referred  to  as  proof  of  a  certain  emotional  state.  In  Joyfi:! 
moods,  an  abundance  of  gesticulation  is  often  displayed  in 
comjiany  witli  the  play  of  the  features  and  the  voice.  In 
Sorrow,  there  is  sometimes  a  wild  frantic  excitement,  bui 
more  commonly  we  observe  the  inaction  and  collapse  of  the 
moving  members  generally.  In  Wonder,  there  is  apt  to  be 
a  liveliness  of  movement ;  so  in  Kage ;  while  a  tremulous 
quaking  is  the  characteristic  of  Fear. 

17.  I  must  next  advert  ti)  the  Organic  effects  of  emotion, 
which  are  quite  equal  in  point  of  importance  to  the  muscular. 
The  viscera  and  glandular  organs  that  are  known  to  be  the 
most  decisively  act«.-d  on  are  the  following  : — 

(1.)  The  Lachn/mnl  Glnnd  and  Sac,     The  Anatomy  of 
this  part  has  bieu  adverted  to  in  speaking  of  its  associated 
organ,  tli'.^  Eye.     TIi^^  effusion  of  Tears  from  the  gland  is 
constant] V  '''Awz  on  duriir'  wakiiiuj  hours.     Certain  states  of 
omotiuii, — t'jii«]':iii';.=:T,  ^^Tiof,  cxcessivc  joy, — cause  the  liquid 
to  bes^'CHlrd  aii'l  j^mr.rd  out  in  largi*  (puiutities,  so  as  to 
moisten  ih';  eyo,    aiid  overlluw    upon    the  cheek.      By  this 
outpouiirj.',  a  i-!!  rJ*  is  often  experienced  under  oppressive 
pain,  l!.-  p:;y,:.::il  ciiLUiiistance  being  apparently  the  dis- 
chai;f::;v  ^r    •!/!   r-  ,:;j»;st-d  vessels  of  the  brain.     A  strong 
sen.-^ii:.;*;.-  '1.1  I'.i.'/.-ily  l«>.]ges  in  the  laehrymal  organ,  the 
proof  ',!    ?4   I.;,.;,    f:':i.},\\i\   eonnexion.      The   ordinary   and 
heaitr.y  Z/w  ^:  :.;.;,   .S':creti«.>n,  when  conscious,  is  connected 
with  ;j  '.'.;..:,.*':  ,>:  and  ^/r-nial  feeling;   in  the  convulsive  sob, 
not   o';.y  ;.   r.;.  :  0  Mi.iity    prufuse,   but  the   quality   would 
ai>pear  u,  1,^;  i\..i\^jA  u,  a  strung  brine. 

(^l.j  111';  i^'.t.iiui  fj,'in,K'i.  These  organs  are  both  sources 
of  ftreliiig  \^h'■;i  di:-':*.ly  aet«;d  on,  and  the  recipients  of 
inlluence  frt.m  tli»:  hi.J.u  wiAi-.v  many  states  of  feeling  other- 
wise arisin;:.  Tli^v  ar-  a  .striking  ilhi^tration  of  the  fact 
that  our  enn/tions  are  n'*t  ^.'overn'.-d  by  tlio  brain  alone,  but 
by  that  in  conjujirti'.n  v.iih  the  other  organs  of  the  body. 
No  cerebral  chang»;  i.-j  known  to  take  place  at  puberty  ; 
nevertheless,  a  grand  e/;t':nhion  of  the  emotional  suscepti- 
bilities is  manifest  at  that  MMSon.     Although  the  organs  may 
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not  receive  tbeir  appropriate  stimulation  from  without,  the 
mere  circunistance  of  their  full  development,  as  an  additional 

I  echo  to  the  nervous  waves  difiiiscd  from  the  cerebrum,  alters 
the  whole  tone  of  the  feelings  of  the  mind,  like  the  addition 
of  a  new  range  of  pipes  to  a  wind  insferumeofc.  It  is  the  con- 
tribution of  a  resofutni,  as  well  as  of  a  sensitive  part 
(3.)  The  Dit/':!itive  Organs,  The:.e  liave  been  already  fully 
described ;  and  their  influence  upon  the  mental  state  has 
also  been  dwelt  u[)on.  In  tlie  present  connexion,  we  have  to 
advert  more  particularly  to  the  reciprocal  influence  of  the 
miBd  upon  them.  It  may  be  doubted  whether  any  eonsider- 
ible  emotion  passes  over  us  without  telling  upon  the  pro- 
esses  of  digestion,  either  to  quicken  or  to  depress  them. 
Lll  the  depressing  and  perturbing  passions  are  known  to 
Itake  away  appetite,  to  arrest  the  healthy  action  of  the 
Btomach,  liver,  bowels,  &a  A  hilarious  excitement,  within 
limits,  stimulates  those  functions ;  although  joy  may  be  so 
Intense  as  to  produce  the  perturbing  effect ;  in  which  case, 
bowever,  it  may  be  noted  that  the  genuine  charm  or  fasci- 
nation is  apt  to  give  place  to  mere  tumultuous  passion. 

The  influence  of  the  feelings  in  digestion  is  seen  in  a 

aost  palpable  form  in  the  process  of  Salivation,     In  Fear>  the 

otmth   is   parched   by  the   suppression  of  the  flow  of  the 

liva  :  a  precise  analogy  to  what  takes  place  with  the  gastric 

juice  in  the  stomach* 

An  equally  signal  example  in  the  same  connexion  is  the 

boking  sensation  in  the  throat  during  a  paroxysm  of  grief. 

iie   muj^cles   of  the  pharynx,  which   are,  as   it  were,  the 

eginning  of  the  umseular  coat  of  the  alimentary  canal,  are 

spasmodically  contracted.     The  remarkable  sensibility  of  this 

art  during  various  emotions,  is  to  be  considered  as  only  a 

liglier  degree  of  the  sensibility  of  the  intestine  generally. 

[*he  sum  of  the  whole  effect  is  considemble  in  mass,  al though 

wanting  in  acnteness.     In  pleasurable  emotion  even,  a  titilla- 

^tion  of  the  throat  is  sometiuTes  perceptible. 

(4j  The  Sidn,     The  cutaneous  perspiration  is  liable  to  be 
ed  ou  during  strong  feelings*     The  cold  sweat  from  fear  or 


dcpret»nn^  passion,  IS  a  undden  discharge  froni  the  fiaclorifi 
tglanda  of  the  skin.     V\*u  know,  from  th«  altered  odour  uf  the 
liiuieiifilUe  or  gaseous  por^pinitioti  during  strong  excitenteat^ 
^Isow  amctmble  the*  functions  of  the  skin  are  to  this  cause.    It 
%y  btt  presumed,  oo  the  other  hand^  that  pleaaarable  eUtioti 
ra  geuiat  iufluenco  on  all  those  functions, 
A  siniLlar  line  of  n^niark  woolil  apply  to  tlie  Kulnrtfs^ 
(5.)   The  UenrL    The  propulsive   power  of  the  heart'^ 
action  varies  with  nient.il  states  as  well  with  physical  health 
and  vigour.    Some  feelings  are  stimulants  to  add   lo  tlio 
|K>wer,  while  great  pains,  fright,  and  depression  rt^luce  the 
action.     Mailer  remarks  above,  that  the  disturbance  of  tlie 
heart  is  a  proof  of  the  pteU  range  6f  an  emotional  wave ;  or 
'ita  extending  beyond  the  sphere  of  the  cerebral  nervca  to 
\  parta  afTected  by  U»e  sympathetic  nerva 

(6.)  The  Lungs.  The  quotations  above  given,  from  Mailer 
and  Bell,  suiririi»otly  express  the  influence  of  emotional  staii-s 
on  the  m&temcnls  of  rei=<piratioa  The  immediate  eilV-ct  of  in- 
creasing or  diminishing  the  niovementa  will  be  to  increase  or 
to  diminish  the  rate  of  exchange  of  the  two  gases — oxygen  and 
carbonic  acid — at  the  surface  of  the  lungs.  We  cannot  show 
that  this  exchange  is  influenced,  through  the  nerves,  other- 
wise tluui  by  the  alteivd  energy  of  the  breathing  movements, 
(7.)  The  Lacteal  Gland  in  woman.  Besides  the  six 
organ's  now*  enumerated  as  common  to  the  two  sexes,  we  must 
n^ckon  the  speciality  of  women,  namely,  the  Secretion  of  the 
Milk-  Like  all  the  others,  this  secretion  is  genial,  comfort- 
able, and  healthy,  during  some  states  of  mind»  while  depress* 
ing  passions  check  and  poison  it  As  an  additional  seat  of 
sensibility,  and  an  additional  resonance  to  tlie  diffused  wave 
of  feeling,  the  QV^^mi  tiiiglit  bo  expected  tu  render  tho  female 
temperament  to  a  certain  degree  more  emotianal  than  the  male, 
especially  after  child-bearing  has  brought  it  into  full  play. 

18.  The  question  now  presents  itself;  can  any  general  law 
be  pointed  out  as  giving  a  clue  to  this  blending  of  physical 
effects  with  states  of  fe<Oing  ? 

A  very  considerable  number  of  the  facts  may  be  bi^ouijht 
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under  the  following  principle,  namelyi  that  stafes  of  pleasure 
are  connected  with  an  increase^  and  states  of  pain  with  an 
ahad'jfientj  of  som4i^  or  all^  of  the  vital  fanctio its. 

Let  us  first  revert  t»  the  kuuwn  Agents,  or  stimulants,  of 
pleasurable  feel  in  »^,  and  coiupare  tbeni  witli  their  opposites. 
Beginniiig  with  the  muscular  Feeliugs,  it  is  known  that 
exercise  is  pleasurable  only  when  wo  are  expending  surplus 
energy,  and  thereby  making  the  blood  to  course  thruugh  the 
system  moi-e  rapidly.  Both  the  heart  and  the  lungs  are 
quickened  by  bodily  exercise;  while  an  accuraulation  offeree, 
which  it  would  be  painful  to  restrain,  finds  a  veut.  Let  the 
stage  of  fatigue,  however,  be  reached,  and  let  tbe  spur  tt» 
exertion  be  still  continued,  we  then  witness  the  concurring 
circumstances  of  the  sense  of  pain,  and  the  lowering  of  vital 
energy.  When  *%xercise  is  prolonged  to  the  point  of  painful 
ftitigue,  there  is  an  actual  diuunutitm  in  the  amount  of  carbonic 
acid  given  ofl'  by  the  lungs,  showing  an  enfeebled  respiration. 
The  action  of  the  heart  is  likewise  enfeebled,  and  thus  upon 
two  vital  organs  has  fallen  an  abatement  of  energy.  It  is 
equally  certain  that  the  digestive  power  is  reduced  under  the 
same  circumstances. 

Then,  as  to  Muscular  Repose,  a  feeling  highly  pleasurable, 
especially  if  the  amount  of  exercise  has  been  well  adjusted  to 
the  strenglli,  the  generalization  is  not  less  applicalde.  What 
happens  in  resting  after  exertion  is  evidently  this  : — The 
muscles  have  expended  all  their  surplus  energy,  and  in  so 
doing  have  stimulated  several  of  the  vital  functions*  such  as 
the  Heart,  the  Lungs,  and  the  Skin.  The  Digestive  function 
is  not  directly  quickened  under  exercise,  but  rather  retarded 
by  the  concentrating  of  the  nervous  currents  in  the  muscles. 
Still,  much  good  has  been  effected  by  the  exalted  operation 
of  these  other  organs ,  and  now,  at  the  stage  of  ri*p<i3e,  the 
power  hitherto  compelled  into  one  exclusive  direction,  being 
set  free,  returns  to  the  other  ])art3,  and  especially  to  the 
Digestive  functions,  whose  exaltation  through  that  circum- 
stance ooinciiles  with  the  pleasant  sensibility  of  the  resting 
posture*    Thus,  while  in  Repose  we  have  the  cessation  of  one 
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vital  energy,  a  corresponding  increase  takes  place  in  several 
others  :  the  organic  functions  generally  are  heightened,  as 
the  mental  and  the  muscular  activities  subside. 

Eegardiug  the  Sensations  of  Organic  Life,  commentary  is 
almost  superfluous.  There  are  but  few  seeming  exceptions 
to  the  rule,  that  organic  pains  are  connected  with  the  loss  of 
power  in  some  vital  function,  and  organic  pleasures  with  the 
opposite.  Wounds,  hurts,  diseases,  suffocation,  thirst,  hunger, 
nausea,  are  so  many  assaults  upon  our  vitality.  Taken  in  the 
gross,  theixj  can  be  no  dispute  as  to  the  general  tendency.  As 
to  the  exceptions,  the  study  of  them,  in  some  instances  at 
least,  seiTCs  to  elucidate  the  principle.  Cold  is  a  painful 
agent;  yet  we  know  that  it  increases  the  functional  activity 
of  the  muscles,  the  nerves,  the  lungs,  and  the  digestion — 
depressing  only  one  organ,  the  skin.  We  may  hence  infer 
that  the  skin  is  an  organ  of  greater  sensibility  than  any  of 
these  othei*s.  The  stiuiulatiou  is  sometimes  obtained  without 
the  depression,  as  in  the  reaction  after  a  cold  bath,  whereby  the 
skin  recovers  its  tone ;  the  wliole  effect  is  then  exhilarating. 
When  this  is  not  so,  we  may  still  d(isire  to  prccure  the  organic 
advantage,  though  at  the  expense  of  a  skin  pain;  as  in  walk- 
ing out  on  a  cold  day  in  winter. 

Another  apparent  exception  is  the  occasional  absence  of 
all  pain  in  the  sick  bed ;  also  the  happy  elation  sometimes 
shown  in  the  last  moments  of  life.  These  cases  prove,  what 
we  are  already  prepared  for,  by  the  example  of  muscular 
repose  already  cited,  that  a  high  condition  of  all  the  vital 
functions  is  not  necessary  to  agreeable  S(;nsibility ;  and  open 
up  the  important  encj^uiry,  which  of  these  functions  are  most 
connected  with  our  hap])iness,  and  which  least?  It  is  clear 
that  great  muscular  energy,  exerted  or  possessed,  is  not  an 
immediate  essential,  although  an  indirect  adjunct  of  consi- 
derable value.  It  is  equally  clear  that  the  power  of  digestion, 
and  a  certain  degree  of  animal  heat,  are  indispensable.  There 
are  states  of  inanition,  of  indigestion,  and  of  chillness,  that 
would  sink  the  loftiest  spirit  into  despair.  Thus  it  may  be, 
that  the  comfort  of  the  bed-ridden  patient,  and  the  placidity 
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[of  the  dying  moments,  are  in  a  measure  due  to  the  fact,  that 
disease  has  overtaken  chiefly  the  functions  that  least  partici- 
i  pate  in  our  sensitive  hTe.     Painless  extinction  is  in  this  way 
contrasteil  with  suffering  continued  through  a  long  life.    There 
are  part^  whose  demngcment  is  not  felt  tGl  on  the  eve  of  a 
fatal  issue;  there  are  others  that  cannot  be  impaired  without 
I  making  the  fact  known,  and  that  may  work  ill  for  many  years 
I  before  causing  death.     Even  the  organs  most  connected  with 
mind,  next  to  the  brain,  may  undergo  morbid  changes  that  do 
not  prevent  them  from  giving  their  usual  gunial  response  to  a 
I  pleasurable  wava     Obf^trncted  bowels  will  quench  moi*e  hap- 
piness than  certain  kinds  of  organic  disease  of  tlie  intestines. 
'  The  lungs  are  sometimes  at  the  last  stage  of  decay  before 
affectirfg  the  enjoyment  of  the  patient  j  while  the  healthiest 
,inan  is  distressed  by  partial  suffocation. 

When  we  pass  from  the  Organic  Feelings  to  the  Sensa- 

\  tions  of  the  five  senses,  we  miss  the  same  decided  coincidences. 

In  Taste  and  .Smell,  for  example,  the  rule  might  hold  with  those 

sensations  that  involve  important  vitiil  organs  as  the  Stomach 

[tad  the  Lungs,  but  scarcely  with  the  proper  sensibilities  of 

the  senses.     A  taste  merely  sweet,  without  being  a  relish, 

gives  pleasure ;  but  we  cannot,  in  this  instance,  assign  any 

►  marked  inci^ease  of  vital  function.     A  bitter  taste  can  even 

1  operate  as  a  tonic.     So  with  odours.     We  have  sweet  odours 

I  that  are  sickly,  in  other  words,  depressing;  and  although 

Isome  of  th^  maUodours  may  lower  the  vital  power,  this  does 

I  Hoi  always  happen,  and  there  is  no  proportion  between  the 

and  the  lowering  of  the  functions. 

^8*>ft  and  agi'eeahle  touches  have  an  effect  on  the  mind 

somewhat  analogous  to  agreeable  warmth ;  but  we  cannot 

attribute  the  same  physical  consequences  to  the  one  as  to 

the  other.     On  the  other  hand,  the  painful  smart,  far  from 

diminishiDg  the  energies,  rather  excites  them  for  a  time  at 

least;  so  that  here  too  tlie  induction  wotild  appear  to  fail 

The  pleasua*s  of  Ileariug  and  Sight  are  probably  accom- 

ied  with  increased  vital  energy  to  some  extent     When  a 

person  is  brought  from  confinement  in  the  dark  to  the  light 


286  THE  INSTINCTS. 

of  day,  there  is  observed  a  rise  in  the  pulsation  and  in  the 
l)reathing,  which  is  so  far  in  favour  of  the  general  doctrine. 
Still  we  cannot  contend,  that  the  degree  of  augmented  vital 
energy  corresponds  always  \vith  the  degree  of  the  pleasure. 
In  short,  the  principle  that  served  us  so  well  in  summing  up 
most  of  the  organic  pleasures  and  pains,  does  not  apparently 
hold  in  the  live  senses.  Some  additional  mode  of  action 
must  be  sought  for,  in  order  to  give  a  complete  theory  of 
pleasure  and  pain.  But  before  enquiring  into  this  supple- 
mentary law,  let  us  complete  the  survey  of  the  facts  bearing 
upon  the  one  already  announced,  by  viewing  the  accompani- 
ments of  feeling  under  another  aspect. 

19.  Hitherto  w^e  have  considi^red  the  physical  agents  of 
pleasure  or  pain,  and  have  ascertained  that  in  a  number  of 
cases,  these  are  agents  of  bodily  exaltation  or  depression. 
This  does  not  exhaust  the  evidence.  Another  set  of  proofs 
is  furnished  by  studying  the  vmnifcAafion.^  under  the  opposing 
mental  conditions,  which  will  brin^jj  under  review  other  plea- 
sures and  pains  besides  those  arising  from  the  Senses. 

What,  then,  is  the  universally  observed  expression  of 
pleasure,  no  matter  how  originating  ?  Can  it  be  better 
described  than  in  the  synonyms  of  the  word  pleasure, — 
such  epithets  as  lively,  animated,  gay,  cheerful,  hilarious, 
a]^])lied  to  the  movements  and  ex[)ression, — all  tending  to 
suggest  that  our  energies  are  exalted  for  the  time.  In  joyful 
moods,  the  features  are  dilated  ;  the  voice  is  full  and  strong  ; 
the  gesticulation  is  abundant ;  the  very  thoughts  are  richer. 
In  the  gambols  of  the  young,  we  see  to  advantage  the  coupling 
of  the  two  faets — mental  delight,  and  bodily  energy.  Intro- 
duce some  acute  misery  into  the  mind  at  that  moment,  and 
all  is  collapse,  as  if  one  had  struck  a  blow  at  the  heart  (I 
leave  out  of  account  at  present  the  one  form  of  uproarious 
and  convulsive  grief)  A  medical  diagnosis  would  show, 
beyond  question,  that  the  heart  and  the  lungs  were  lowered 
in  their  action  just  then ;  and  there  would  be  good  grounds  for 
inferring  an  enfeebled  condition  of  the  digestive  organs. 

But  we  can  be  more  particular  in  our  delineation.     The 
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expression  of  the  face  has  been  completely  analyzed  by  Sir 
Charles  BelL  In  pleasing  emotions,  the  eyebrows  are  raised 
and  the  mouth  dilated,  the  whole  effect  being  to  open  up  the 
oouutenance  ;  in  painful  emotions,  the  corruj^Mtof  of  the  eye- 
brow acts  according  to  ita  name  ;  the  mouth  is  drawn  together, 
and  perhaps  depressed  at  the  angles,  by  the  operation  of  the 
proper  muscle.  Now,  in  the  cheerful  expression,  there  is 
obviously  a  considerable  s^mount  of  muscular  energy  put 
forth  ;  a  uunilx^r  of  comparatively  powerful  muscles  have  been 
prompted  to  contract  through  their  entire  range.  Here  we 
have  a  continuation  of  the  general  principle.  It  might  seem 
hard  to  say,  why  nature  selected  those  muscles  for  more 
especial  stimulation  when  the  bodily  powers  respond  to  a 
thrill  of  plcusure.  These  preferences  are  obviously  a  part  of 
tint  cx)nstitution.  So  far  the  case  accords  with  our  view.  But 
tuni  now  to  the  painful  expmssion,  and  what  do  we  find? 
An  apparently  mixed  effect*  On  the  one  hand,  there  is  a 
j^hixation  of  those  parts  that  were  made  tense  under  a 
pleasurable  wave,  which  is  what  we  should  expect.  If  tliis 
^em  all  the  proof  would  be  complete  ;  the  state  of  pain 
:>ttld  be  accompanied  with  loss  of  muscular  energy  in  tlie 
featureikof  the  face.  But  tiiis  is  not  all  It  would  appear 
that  new  muscles  are  bitaight  into  play,  ft)r  ex  am  file,  the 
corrogator  of  the  eyebrows,  the  orbicular  of  the  UKmth,  and 
r       *  I    of  the  angle  of  the  month.     Thus,  if  energy 

I,  ! drawn  from  one  class,  another  class  has  lieun 

cnocurrently  stimulated.     It  is  not  then  loss,  but  tram/erenct^ 
of  power  that  we  witness.     It  was  from  looking  at  the  matter 


•  •  Jfi  ■orrow,  «  general  Itngiior  perradcf  the  whole  ^ollnt^nllnc«.    The 

I  aad  iensiofi  of  grief,  the  lamentations  and  tbo  tumult,  iik«  aiJ  fcUunfc 
ni»,  gTJidtwUy  exhaust  the  frame.  S-viuew  «inl  rvgr*  I,  with  deprivi- 
"fion  of  fpiritit  utid  fond  recoi lections,  succeed ;  mid  Lissiludo  of  %\m  whole 
Wir,  with  dej taction  of  lh<s  fuoe  and  beavm«rss  of  Ih^j  rvi^n,  iiro  Iho  tnoftl 
ithking  cliAmcteristii^  The  lips  aro  r«ld^<Nl,  nnd  tht^  Ir^wi^r  jaw  dn>[»;  the 
VfipeT  tyelid  IaILi  and  half  co?er«  the  pupil  of  tho  eye.  Tho  eye  ia  fre<[a6ntly 
ilM  with  tevrftp  and  the  eyehrowg  tnke  an  incUnntion  similar  to  Uutt  which 
tbm  dcpreaiora  of  the  anglet  of  the  lips  giro  to  thi.*  mouth/ — Ahaitm^  •/ 
p.  161. 
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io  thiB  ligbt,  that  Mllller  declared  the  Beleciion  of  sqqiq 
luusclea  to  be  acted  on  under  plcastire,  agd  others  under  pditi, 
lis  inexpliealtle ;  and  Sir  C.  Ml  spoke  of  the  depressor  u( 
the  ftngle  of  tiie  mouth  as  a  irpiteific  muscle  in  the  expriission 
of  pain.    A  closer  investigation,  howerer^  will  show  that  even 
i\m  putting  forth  of  energy  under  pain,  which  appears  m 
inconsisti'ut  with  the  gont^ral  principle  above  enunciated,  ia 
really  in   keeping  with  that  principle.     It  is  the  play  of 
certain  munches  of  mfiall  calibre,  whose  contrnetion  makes  t\w 
relaxation  of  the  larger  muscles  more  complete.     By  a  very 
slight  putting  forth  of  power,  we  can  impart  such  a  pose  to 
the  active  or^nuis  gf»nenilly,  m  cnablos  them  more  thomjughly 
to  renounce  all  stimulation,  to  disengage  vital   energy  for 
behoof  of  the  other  parts.     Tims,  by  a  slight  exercise  of  the 
flexor  muscles  of  the  body  and  the  limbs,  we  can  carry  the 
relaxation   of  the  extensors  (the  really  energetic    muscles) 
much  farther  than  would  happen  by  suspending  their  own 
proper  stimulus.     So  in  the  face.     A  certain  slight  exertion 
of  the  corrugator  of  the  eyebrows,  perfects  the  relaxation  of 
the  more  powerful  muscle  that  elevates  the  eyebrows ;  the 
occurrence  of  a  small  stream  of  energy  in  the  orbicular  of  the 
mouth,  and  in  the  depressor  of  tlie  angle,  assists  the  zygoma- 
tics and  buccinators  in  relaxing  themselves  to  the  full.    By  the 
employment  of  a  small  force,  we  may  be  supposed  to  release 
a  still  grenler  fimniitity  ;  so  that,  after  all,  the  positive  exortjou 
of  those  muscli's  that  ojierate  under  pain,  merely  co-operates 
in  the  general  direction  of  the  discharge  or  renunciation  of 
energy  on  the  whole.     I  venture  to  say,  that  but   for  this 
elTect,   tliey  wcuihl   not  be  stimulated  at  all  in   depressing 
emotions  ;  were  it  not  that  the  outlay  is  more  than  repaid  by 
a  saving,  they  would  continue  unmoved  in  tliose  circumstances. 
Why  is  it  that  a  furced  sadness  of  t!ie  countenanco  makes 
the  lu^art  better, — tbiit  the  employment  of  a  certain  amount 
of  muscular  eneigy  serves  to  cmijpnsie  llie  body  and  the  limbs 
to  rest  after  fiitigue  ?     Sim)»ly  that  the  ffrjicral  jiinss  of  muscle 
nmy  attain  the  iiiaximum  of  relaxation  ;  a  result  gained  only 
by  the  contraction  of  some  portions.     The  body  being  moved 
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at  all  points  between  opposing  forces,  we  cannot  relax  every 
muscle  of  the  body  at  once  ;  the  utmost  we  can  do  is  to  relax 
those  that  have  borne  tlie  biinleii  and  heat  of  the  day,  and 
are  the  greatest  in  mass  and  energy  ;  winch  necessitates  the 
contraction  of  such  as  are  opposed  to  them,  I  hold,  therefore, 
that  the  tension  of  some  members  under  pain  does  not  invali- 
dati?,  but  rather  confirms,  the  priDciple  in  question* 

Another  exception  is  the  energetic  expression  prompted 
by  acute  paius.  No  one  can  say  in  the  case  of  a  man 
starting  from  a  violent  scald,  that  there  is  a  relaxation  of 
muscular  energy ;  there  is  most  manifestly  the  contrary. 
This  seems  a  flat  contradiction  to  oar  doctrine.  In  truth, 
however,  this  is  the  operation  of  another  law  of  the  consti- 
tution submerging  at  the  moment  the  main  principle,  but 
only  to  make  it  emerge  in  still  stronger  relief  Sudden  antl 
acute  pain  is  a  stimulant  of  the  motor  nerves  of  the  system. 
These  become  all  alivx*  for  the  instant,  and  throw  a  violent 
current  into  the  moving  members,  inspiring  a  temporary' 
spasmodic  energy.  Nothing  could  be  more  emphatically 
opposed  to  the  doctrine  here  maintained  titan  the  appearance 
thus  presented.  But  look  at  the  other  side  of  the  picture. 
In  the  first  place,  this  spasmodic  burst  has  drawn  away  the 
legiilar  supply  of  nerve  force  from  the  organic  functions  ;  all 
irhich  will  be  found  to  be  seriously  impaired  on  the  occasion  j 
BO  that,  at  best,  there  is  but  a  disturbance  of  the  usuaUy 
healthy  direction  of  the  vital  power.  And,  in  the  next  place, 
consider  what  happens  at  the  end  ;  how  frightful  the  pros- 
tiation  that  follows  this  painful  stimulation.  We  sliall  then 
be  convinced  that,  on  the  whole,  power  has  been  profusely 
sacrificed,  although  from  the  susceptibility  of  the  nerves  to 
an  acute  stimulus,  there  was  for  a  time  a  manifestation  of 
unusual  energy.* 


•  •  In  pftin,  the  body  ii  *»x*?rtcd  to  violent  tenflioti,  and  nil  the  ^rootioni 
And  pajfliona  aUied  to  pain^  or  havin§r  thttir  oiigin  and  foundation  iu  puiuful 
•tsimtionfli,  hxLve  this  general  distinction  of  cboTftcier,  that  thero  is  an  ener* 
gt'tic  action  or  tremor,  the  ©flV>ct  of  univeraid  and  great  ezcitement.  It 
mu«t  at  the  aame  time  be  rcmemberod,  that  &U  tbe  i*asaiuna  of  this  daw, 
19 
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20.  The  consideration  of  the  two  great  convuUive  out*  "fl 
bursts — Laughter  and  Sobbing — belongs  to  this  part  of  tin?  ■ 
subject  I 

I  shall  say  nothing  at  present  as  to  the  causes  of  lau^hUr:  I 
enmigh  tliat  it  is  a  joyful  exprt'ssion,  Tlie  prirjcipal  in  tb  I 
casLi  is  the  I>iu]»limgiu,  all  else  Is  suWrdiimte  ami  seamdaiy,  ■ 
Thiit  largo  muscle,  which  is  the  principal  agent  in  the  I 
act  of  innpiratioii,  its  coiitmction  increasing  the  capacily  ■ 
of  the  chest,  is  couvulsed  in  laughter ;  in  other  words,  it  I 
is  naado  to  undergo  a  series  of  rapid  and  violent  contrae-  I 
ticms.  Some  great  awession  of  stimulus  from  the  brain  \m 
reached  it,  and  the  consequence  is  that  the  person  *  draws  — 
a  full  breath,  and  throws  it  out  in  interrupted,  short,  and 
audible  oachiiinations/  A  charge  of  nervous  power  has  be*inB 
generated  soniewliere,  and  is  here  discharged  into  the  greafl 
muscle  of  inspiration*  The  concurring  or  subsidiary  actioiM 
also  inilicate  an  increase  of  power.  When  the  laughter  ifl 
audible,  we  know  that  the  vocal  clun-ds  have  been  madifl 
tense  through  a  stimiihm  applied  to  the  muscles  of  the  latynH 
The  features  also  participate,  and  put  on  the  expansive  attittidfl 
at  it.^  fullest  stretch.  Whether,  therefore,  wo  look  at  thfl 
]U'incipal.  or  at  the  accessory,  movements  in  laughter,  t)i€fl 
alike  imply  that  new  power  has  been  evolved  somowhereB 
liiul  it  is  upxt  t-o  be  seen,  whether  this  is  a  real  addition  tfl 
the  general  vitadity,  or  merely  a  trarislerence  fi-om  one  p^ufl 
to  another,  impoverishing  some  organs,  while  violently  sUidiiI 
biting  others,  as  we  have  seen  to  be  the  case  in  the  conrulsio  J 
of  puim  New,  except  in  excessive  and  irainoderate  laiighten 
or  unusual  depression  of  the  system,  it  cannot  be  said  thll 
nny  vital  function  is  starved,  through  the  amount  of  forOM 
discharged  in  this  violent  manifestatiyiL  Tbe  testimony  oH 
mankind  is  in  favour  of  the  genial  opemtion  of  laughter ;  bill 
if  digestion,  persj>iration,  the  exhalation  from  the  lungs,  or 
the  action  of  the  heart,  were  weakened  to  supply  those  con- 


Lftome  mord  jmmodintely,  otbent  mori?  indlroctlj,  produeo  in  the  Moond  «tAf « 
uKhrmatJoUp  dobiUty,   and  losa  of   tone  frgrn  ovur>ex«utio(i/ — Atmiomg  ^f 


LAUGHTER  AND  GKIEF. 


291 


aUive  movements  of  the  diaphragm,  we  may  be  quite  sure 

that  the  reaction  would  be  unequivocally  depressing,  no  Jess 

than  that  of  acute  pains.     The  proof  is  decisive  that  this 

outburst  of  joyful  emotion  is  a  Budden  heigljteiiiug  of  the 

^Bowers  of  life,  which  more  esj>ecially  shows  itself  in  increased 

^■itid  cou\nilsive  respiration,  in  vocal  tension,  and  in  the  pleased 

^fctpressinn  of  the  features. 

^H     The  convulsive  outburst  of  ^itf  contrasts  strikingly  with 
^■be  above.     The  principal  iu  the  effect  is  still  tlio  convulsive 
Bkction  of  the  chest ;  but  mark  the  difference.     The  expiration, 
which  in  the  other  was  violently  increased,  Js  rendered  slow. 
The  diaphragm  must  answer  for  this  fact,  or  rather  the  ner- 
vous centres  that  maintain  it  in  opemtion.     These  centres, 
instead  of  overflowings  have  become  baakmpt ;  thoy  cannot 
ren  keep  up  the  usual  supply  of  power.     Tliis  partial  stop- 
ge,  or  pamlysis,  of  the  diaphragm  is  a  key  to  the  whole 
tienomenon.    To  pn^vent  sullocatiou,  the  nuiscles  of  inspim- 
fon  have  to  be  stimulated  by  efforts,  like  the  application  of 
ellows  to  inflate  the  lungs  of  a  drowning  man  ;  which  tbrces 
by  reaction,  an  additional  expiratory  impulse,     Tlie  groat 
[i^iensiou  of  vital  energy  is  apparent.    The  accessories  attest 
same  fact.     The  voice  is  feebly  exerted,  and  the  conse- 
quence is  a  long-drawn,  melancholy  note.     The  pharynx  is 
onvalsed,  and  is  incapable  of  its  riiythraical  movements  in 
rallowing.     The  l^?atures  are  relaxed,  except  in  so  far  as 
bey  sympathixe  with  the  eflurts  of  forced  inspiration.    These 
ppearances  are  sometimes  modified,  as  when  a  robust  child 
irsts  out  in  a  violent  fit  of  crying,  expending  a  great  deal  of 
[*i^y  on  the  occasioa     Great  animal  spirits  can  aOVud  tliis 
liuifestation ;  and  it  may  b6  little  else  than  an  outlet  tor 
nqdus  power,  having  less  of  sorrow  than  of  anger.    But  that 
ink]  not  be  the  fair  or  typical  instance     In  all  cases,  the 
tion  shows  that  power  has  been  wasted  and  the  system 
apoverished,  the  very  opposite  of  laughter. 

The  lachrymal  effusion  is  an  accompaniment  of  grief,  hut 
iiere  are  also  tears  of  Joy.  In  the  extreme  of  nu^rriiuent,  the 
re  15  moistened  and  suOused     We  can  easily  suppose,  tliat 
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an  increased  Yttal  stimulus  of  the  lachrymal  gland  and  sae 
would  promote  the  secretion  of  the  himlthy  liquid,  and  that 
Ihiii,  by  coursing  over  the  sensitive  surface  of  the  eyelida, 
would  give  a  certain  genial  sensation,  which  we  enjoy  in  the 
happy  moods  of  tender  emotion.     The  amount  may  \m  in- 
creased so  as  almost  to  reach  the  p^iut  of  visible  drops,  mi 
still  Im  of  the  genial  character.     But  we  must  not  conclude 
that  the  profuse  stream  that  overflows  in  the  outburst  of 
grief,  is  merely  the  same  action  can-ied  one  stage  farthftt 
The  common  fact  of  abundance  of  liquid  does  not  prove  that 
all  else  is  the  same«    As  we  may  have  a  profuse  salivation, 
containing  very  little  of  the  mat4^rial  that  avails   for  iiisah- 
vating  the  food,  so  we  may  have  a  profuse  laclirynial  effusion, 
caused,  not  by  the  increased,  but  by  the  diminished  action  of 
the  gland,   in   which   case  the  quality  would  be  radically 
changed     I   make   this  assumption  partly   on   speculative 
■   gmunds,  and  partly  because  I  think  any  one  will  recognize 
a  fliffiBrence  in  the  sr^nsation  of  the  eyelids,  when  moistened 
under  a  joyful  wave,  and  when  the  moistening  comes  of  pain 
or  depression. 

Not  only  in  painful  staters,  but  also  in  extreme  instances 
pleasurable  emotion,  the  blood-vesaelsr  of  the  brain  are  ^ 
gested,  *md  the  effusion  of  tears  is  one  mode  of  relie£  M 
2L  The  principle  now  contended  for  not  only  explains  a 
large  and  inqmrtaut  region  of  facts,  but  is  essential  to  the 
preservation  of  the  individual.  If  pleasure  were  something 
subversive  of  vital  force,  our  system  would  be  a  house  divided 
against  itself  On  the  other  IkukK  if  the  al)ove  principle  v;ere 
rigorously  true,  we  should  never  be  in\s'ardly  moved  to  act  ia 
a  manner  prejudicial  to  our  physical  welfare.  That  we  ai 
so  moved  is,  then,  a  proof  f)f  the  oxistenco  of  some  modifying 
influence,  wliich  must  be  brought  to  light,  in  order  to  com- 
plete the  theory  of  [deasure  and  pain.  It  has  been  seen  that 
the  ordinary  pleasures  of  the  five  senses  do  not  point  to  any 
p^wiii  or  niarkea  increase  of  vitality  ;  and  one  might  say  the 
Kujne  of  many  of  the  special  emotions — wonder,  aflection, 
power,  knowledge,  fine  ait,  &c.     That  these  are  accompanied 
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by  some  increase  of  vital  power  is  proved  by  their  expres- 
siou,  which  is  of  a  lively,  aniQiated  kind,  whenever  the 
pleasure  is  considerable.  But  it  could  not  be  said,  tlmt  the 
increase  of  vigour  in  the  system  at  large  corresponds  on  all 
occasions  to  the  degree  of  the  pleasure.  A  still  more  startling 
exception  is  presented  by  the  Narcotic  stimulants,  fur  these 
are  known  to  debilitate  and  waste  the  powers  of  life.  And  if 
it  be  maintained  that  this  is  only  an  after  consequence,  and 
corresponds  to  the  stage  when  the  mental  tone  has  changed 
to  pain  and  depression,  I  reply  that  such  is  not  strictly  the 
fact;  a  man  drinking  to  intoxication  loses  his  physical  energy 
before  the  feeling  of  exhilaration  abates  ;  and  the  pleasurable 
excitement  of  tobacco  and  of  opium  may  continue  under  an 
ahnost  total  prostration  of  the  vital  forces. 

We  are  thus  called  upon  to  qualify  the  doctrine  that 
connects  Pleasure  and  Self-conservatiuti,  by  another  doctrine 
connecting  Pleasure  simply  with  Stimulation.  The  precise 
limits  of  this  second  principle  are  to  be  determined  by  an 
examination  of  the  facts, 

22,  It  is  convenient  to  divide  the  modes  of  stimulation 
into  two  chisses :  Fii'st,  wliat  may  be  called  the  natural 
stimulants  of  the  Senses  and  the  Emotions ;  and  secondly, 
Narcotics  and  Drugs. 

First  On  examining  the  natuml  stimulants  of  the  Senses, 
what  we  appear  to  find  is  this.     Touches,  Sounds,  Sights,  are 

rpleasunihle  within  certain  limits  of  viiemitt/  (excepting  pcr- 
lifips  discordant  sounds).     Pain  in  these  three  higher  senses 

(arises  from  excess  in  the  stimulus  applied.      The  point  of 

[excess  is  exceedingly  variable  in  different  persons,  nm\  in 
the  same  person  at  ditfemnt  times  ;  and  notoriously  depends 
upon  the  vigour  of  the  system.     So  that  we  may  say  with 

I  certainty,  as  regards  the  sensations  of  Touch,  Hearing,  and 
Sight,  that  sensation,  as  such,  is  pleasurable  within  limits 
rinined  by  the  vij^uur  of  the  nervous  system.  As 
rds  the  chemital  senses,  Taste  and  Smell,  we  cannot 
ay  down  the  rule  in  ttie  same  positive  manner ;  we  cannot 

r affirm  the  difference  between  painful  tastes  or  odours  and 
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those  tliat  are  pleasant  to  be  merely  a  difference  of  actite- 
nesa  We  do  nut  at  present  understand  what  are  the  distinc- 
tive modes  of  action  of  sweet  and  bitter  tastes  on  the  nervous 
lubstauce,  and  we  may  not  say,  regarding  tastes  and  odour 
that  sensation  as  such  ia  pleasurable.  At  all  events,  thes 
pleasures  and  pains  are  not  obviously  explained  on  th6 
principle  of  Conservation  :  both  the  one  and  the  other  are 
referable  purely  to  the  piinciple  of  Stimulation.  A  bad  odour 
does  not  owe  its  painful  agency  to  depression  of  vitality^  nor 
a  sweet  odour  to  the  opposite  fact. 

Some  of  the  simpler  emotions  can  be  easily  explained  on 
one  or  other  of  the  two  principles.     Wonder  is  a  pleasurable 
stimulant,  if  not  applied  out  uf  proportion  to  the  vigour  of 
the  system.     So  with  tender  feeling,  with  the  sentiment 
power,  fine  art,  &c.     Many  of  the  painful  emotion*  are  ass 
ciated   with   depressing  agencies :  fear,   sorrow,  shame,  ar 
familiar  examples.      The^e   may  also   operate   as   perverse 
stimulants,  or  irritants,  of  the  nervous  system.  ^1 

Aud  now,  iu  the  second  jilace,  as  regards  narcotic  stimu-^" 
lation,  we  have  a  series  of  substances — alcohol,  tobacco,  tea, 
opium,  haschish  (Indian  hemp),  betel-nut— that  are  pleasure 
able,  but  Iiardly  iu  any  degree  favouring  vital  action.     Wi 
may  allow  them  some  influence  iu  promoting  tlie  physic 
vigour  for  a  brief  interval  of  time^  but  their  effect,  as  stimu- 
lants of  the  mental  tone,  is  out  of  all  proportion  to  the  most 
that  can  be  claimed  fur  them  iu  that  respect.     On  the  other 
side,  if  carried  beyond  certain  narrow  bounds,  they  under- 
mine and  destroy  the  human  constitution  ;  and  the  principle 
Lif  self-cunservatiun  is  nut  always  able  to  avert  that  cons 
quence. 

The  law  of  Stimulation,  as  a  snpplementiiry  principle  to* 
Conservation,  amonnts  to  this  : — We  possess  a  ceitain  amount 
of  nervous  vigour  or  irritability,  which  is  converted  into  the 
full  actuality  of  pleasure,  only  when  impelled  by  shocks  that 
have  no  nutritive  tendency,  but  merely  draw  upon,  and  con- 
sume, the  accumulated  power  If  we  apply  stimulants,  up  to 
a  certain  point,  we  do  not  di33i[»ate  force  beyond  what  will 
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be  repaired;  if  we  fall  short  of  that  point,  we  miss  the 
pleasure  that  our  frame  is  able  to  susbaiu  ;  if  we  exceed 
Ihe  point,  we  run  into  a  declension  or  degeneracy.  It 
would  seem  that  we  can  aiford  both  the  natural  stimula- 
tioQ  of  the  senses,  and  a  certain  small  amount  of  stimu- 
latiag  drugs,  and  yet  not  over-diuw  our  allowance  of  ner\^ous 
power. 

23.  One  might,  oot  without  plausibility,  maintain  the 
position  that  Stimulation  is  the  sole  cause  of  pleasure,  and 
that  the  noui*iBhment  of  vital  enei^^y  merely  enables  this  to  be 
puahed  to  greater  len^^'ths,  without  degenerating  into  pain. 
The  facts  would  undoubtedly  bear  this  interpretation.  lb 
oofuld  be  said  that  stimulation  of  some  kind  can  never  be 
absent;  and  that,  by  increasing  the  vital  power,  this  ati inula- 
failing  on  the  refi'eshed  nervous  substance,  would  impart 
pleasuable  tone.  But  it  is  better,  in  the  present  state  of 
oor  knowledge,  not  to  push  either  principle  to  exclusive  pre- 
dominance. A  certain  physical  vitaUty,  in  some  oi^ans  at 
leasts  if  not  an  essential  condition  of  a  pleasurable  tone,  can 
always  enhance  the  efiuct  of  the  other  cause,  and  in  practice 
IS  often  all  that  we  need  to  look  to. 

The  contmst  of  country  and  city  life  familiarly  illustrates 
the  two  principles.  The  pleasure  of  the  one  results  mainly 
from  the  consen*ative  and  ht^althy  or  vitalizing  intluences, 
the  pleasure  of  the  other  from  variety  of  stimulation.  It  is 
possible  to  attain  a  measure  of  happiness  by  either  mode. 
High  health  is  not  an  essential  of  pleasure  ;  tlie  nerves  may 
respond  to  agreeable  stimulations  in  the  midst  of  some  (not 
all)  modes  of  bodily  weakness.  The  readiness  to  take  on 
the  thiill  of  intense  pleasure  is  a  sjKcialiiy  of  the  nervous 
constitution ;  the  state  of  the  geneml  system,  and  moi^e  par- 
ticularly of  the  glandular  organs,  is  an  important  element, 
but  the  main  foimdation  is  to  be  sought  in  an  endowment 
of,  in  the  cose,  the  nerve  tissue.  A  man  may  have,  as  it 
were,  a  natural  genius  for  being  happy.  (Por  a  further 
diacnssion  of  the  physical  accompaniments  of  Feeling,  see 
Appendix  B.) 
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THE  INSTINCTIVE  GEEM8  OF  VOLITION. 

24  In  a  former  chapter,  I  endeavoured  to  establish,  as 
an  important  fact  of  the  human  system,  that  our  various 
organs  are  liable  to  be  moved  by  a  stimulus  proceeding  from 
the  nervous  centres,  in  the  absence  of  any  impressions  fix)m 
without,  or  any  antecedent  state  of  feeling  whatsoever.  This 
fact  of  spontane(jus  activity,  I  look  upon  as  an  essential 
prelude  to  voluntary  power,  making  indeed  one  of  the 
terms  or  elements  of  Volition ;  in  other  words.  Volition  is  a 
compound,  made  up  of  this  and  something  else. 

Neither  the  existence  of  spontaneous  actions,  nor  tho 
essential  connexion  of  these  with  voluntary  actions,  has 
been,  so  far  as  I  am  aware,  advanced  as  a  doctrine  by  any 
writer  on  the  human  mind ;  but  the  following  interesting 
extracts  from  the  great  physiologist,  ^liiller,  will  show  tliat 
he  has  been  forcibly  impressed  with  both  the  one  and  the 
other  of  these  views. 

'  It  is  evident  that  the  ultimate  source  of  voluntary  motion 
cannot  depend  on  any  conscious  conception  of  its  object ;  for 
voluntary  [I  should  say  *  spontaneous/]  motions  are  performed 
by  the  foetus  before  any  object  can  occur  to  the  mind,  before 
an  idea  can  possibly  be  conceived  of  what  the  voluntary 
motion  effects  ^  we  must  therefore  view  the  question  in  a 
much  simpler  manner.  On  what  do  the  first  voluntary 
movements  in  the  foetus  depend  ?  All  the  complex  condi- 
tions which  give  rise  to  voluntary  motions,  in  the  adult,  are 
here  absent.  Its  own  body  is  the  sole  world  from  which  the 
obscure  conceptions  of  the  foetus  that  excite  its  actions  can 
be  derived.  The  foetus  moves  its  limbs  at  first,  not  for  the 
attainment  of  any  object,  but  solely  hccaicse  it  can  move  Hum. 
Since,  however,  on  this  supposition,  there  can  be  no  particular 
reason  for  the  movement  of  any  one  part,  and  the  foetus 
would  have  equal  cause  to  move  all  its  muscles  at  the  same 
time,  there  must  be  something  which  determines  this  or  that 
voluntary  motion  to  be  performed, — which  incites  the  retrac- 
tion, first  of  this  foot  or  arm,  and  then  of  the  other.' 
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This  last  supposition,  as  to  the  equal  tendency  of  all  the 
mu&cles  to  come  into  action  through  the  spontaneous  activity 
of  the  centres,  is,  I  think,  too  absolutely  stated.  There  can 
bardly  exist  such  a  perfectly  balanced  charge  of  the  centres, 
as  to  make  all  of  them  equally  ready  to  commence  a  stimuins 

■  of  the  muscles  under  thj^ir  control,  like  the  ass  of  Buridau 
between  the  two  bundles  of  hay.  It  will  always  happen 
that  some  one  will  be  more  prone  to  act  than  another,  from 

■  the  mere  state  of  constitutional  or  nutritive  vigour  belonging 
to  it :  and  when  that  one  hiis  exhausted  itself,  the  discharge 
of  some  other  may  be  expected.    Then,  as  to  the  tendency 

■  to  move  the  limbs  by  turns,  w^e  have  already  seen  that  this 
,  ftlteroation  is  provided  for  by  a  distinct  arrangement;  so 
that  when  by  any  means  a  motion  of  the  legs  is  commenced, 
that  motion  is  guided  in  an  alternating  cycle.  I  continue 
the  quotation  from  MtiUer. 

'The  knowledge  of  the  changes  of  position,  which  are 
produced  by  given  movements,  is  gained  gradually,  and  only 

»bjr  means  of  the  movements  themselves ;  the  first  play  of  the 
wiH  on  single  groups  of  the  radicle  motor  fibres  of  the  nerves 
in  the  medulla  oblongata,  must  therefore  be  independent  of 
inj  aim  towards  change  of  position ;  it  is  a  mere  play  of 
Tolitioa>  without  any  conception  of  the  effects  thereby  pro- 
duced in  the  Umbs,    This  voluntary  [say,  mther,  spontaneous] 
J  excitation  of  the  origins  of  the  nervous  fibres,  witliout  objects 
j  in  view,  gives  rise  to  motions,  changes  of  posture^  and  conse- 
[  fluent  sensations.     ITius  a  connexion  is  cdaUuJud  in  ilie  yd 
mind  between   certain  scnsaiions  and  certain  motions. 
subsequently  a  sensation  is  excited  from  without,  in 
any  one  part  of  the  body^  the  mind  will  be  already  aware 
H.t]iai  the  voluntary  motion,  which  is  in  consequence  executed, 
^will  manifest  itself  in  the  limb  which  w^as  the  seat  of  sensa- 
tion ;  the  foetos  in  utero  will  move  the  limb  that  is  pressed 
OpQiiy  and  m)t  all  the  limbs  simultaneously.     The  voluntary 
iDDVcmetLts  of  animals  must  be  developed  in  the  same  manner. 
Hie  hinl  which  begins  to  sing,  is  necessitated  by  an  instinct 
» tticito  the  mjrvea  of  its  laiyngeal  muscles  to  action  ;  tones 
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an  increased  vital  stimulus  of  the  lachrymal  gland  and  sao 
would  promote  the  secretion  of  the  healthy  liquid,  aud  that 
this,  by  coursing  over  the  sensitive  surfiice  of  the  eyelids 
Wduld  give  a  certain  genial  sensation,  which  %ve  pnjoy  in  the 
happy  moods  of  tender  emotiun.     The  amount  may  he    in 
creased  so  as  almost  to  reach  the  point  of  visible  drops,  and 
still  be  of  tjie  genial  character.     But  we  must  not  conclude 
that  the  profuse  stream  that  overHows  in  the  outburst  oi 
grief,  is  merely  the  same  action  canied  one  stage  farther 
The  common  fact  of  abundance  of  liquid  does  not  prove  that^^ 
all  else  is  the  same.     As  we  may  have  a  profuse  salivation,™ 
containing  very  little  of  the  material  that  avails  for  insali- 
vuting  the  food,  so  we  may  have  a  profuse  lachrymal  effusion, 
caused,  not  by  the  increased,  but  by  the  dimiuislied  action  of 
the  gland,   in   which   case  the  quality  would  be  radically 
changed.     I   make   this   assumption   partly   on   speculative 
gnninds,  and  psutly  because  I  think  any  one  will  recognize 
a  difference  in  the  sensation  of  the  eyelids,  when  moistenei 
under  a  joyful  wave,  and  when  the  moistening  comes  of  paia 
or  depression. 

Not  only  in  painful  states,  but  also  in  extreme  instance* 
of  pleasurable  emotion,  the  blood-vesselsr  of  the  brain  are 
congested,  and  the  etlusion  of  tears  is  one  mode  of  relief 

21.  The  principle  now  contended  for  not  only  explains  aflj 
large  and  important  region  of  facts,  but  is  essential  to  the 
preservation  of  tlie  individual.     If  pleasure  were  something, 
subversive  of  vital  force,  our  system  would  be  a  bouse  divide 
against  itself     On  the  other  hand,  if  the  above  principle  v/e 
rigorously  true,  we  should  never  be  inwardly  moved  to  act  m 
a  manner  prejudicial  to  our  physical  welfare.     That  we  are 
so  moved  is,  then,  a  proof  of  t!ie  existence  of  some  modifyin: 
influence,  which  must  he  brought  to  light,  in  order  to  com- 
plete the  theory  of  pleasure  and  pain.     It  has  been  seen  thi 
the  ordinary  pleasures  of  the  five  senses  do  not  point  to  any 
great  or  marked  inci*ease  of  vitality ;  and  one  might  say  the 
same  of  many  of  the   special   emotions — wonder,  afiection, 
power,  knowledge,  fine  ait,  &g.     That  these  are  accompaniei 
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by  some  increase  of  riul  power  is  pramd  by  their  expres- 
sion which  is  of  »  lively.  aninMted  iiad,  wbeDerer  the 
iileasure  is  conadembkL  But  it  could  noi  be  sud,  Oui  the 
increase  of  vigour  in  the  aystem  at  kige  conespoiids  on  aU 
occasions  to  the  degree  of  the  plfiMtt.  A  still  nwfe  startling 
exception  is  presented  by  the  Kateolie  itimQlanta,  fiar  these 
are  known  to  debiliute  and  waste  the  poweis  of  life  And  if 
it  he  maintaiiied  that  this  is  oidy  an  after  cooseqttence,  and 
corresponds  to  the  st^^e  when  the  mental  tone  has  changetl 
to  pain  and  depi^ssion,  I  reply  that  sach  is  not  strictly  the 
foci  •  a  man  driokiog  to  inUMdcatiofi  loses  his  physical  enei^ 
before  the  feeling  ot  exhilarslion  abates ;  and  the  pleasurable 
excitement  of  tobacco  and  of  opium  may  continue  under  an 
almost  total  prostration  of  the  vital  forces. 

We  are  thus  called  upon  to  qoalify  the  doctrine  that 
connects  Pleasure  and  Self-conservation,  by  another  doctrine 
connecting  Pleasure  simply  with  Stimulation,  The  precise 
limits  of  this  second  principle  are  to  be  determined  ly  an 
examination  of  the  facts. 

22.  It  is  convenient  to  divide  the  modes  of  stimtdation 
into  two  classes :  First,  what  may  be  called  the  natural 
stiumlants  of  the  Senses  and  the  Emotions ;  and  secondly, 
i^are^tics  and  Drugs. 

First  On  examicing  the  natural  stiraulaots  of  the  Senses, 
what  we  appear  to  hud  is  this.  Tuiehes,  Sounds,  Sights,  am 
pleitsurable  within  certain  limits  of  irUemity  (excepting  per- 
haps discordant  sounds).  Pain  in  tbcse  tliree  higher  senses 
arises  from  excess  in  the  stimidus  api»lied.  The  point  of 
excess  is  exceedingly  variable  in  dillVrent  persons^  and  iu 
the  same  person  at  different  times  ;  and  notoriously  depends 
tjimn  the  vigour  of  the  systeni.  So  that  we  may  say  with 
certainty,  as  i-egards  the  setisations  of  Touch,  llenrin^,  and 
Si^'ht,  that  sensation,  as  such,  is  pleasurable  within  limits 
determined  by  the  vigour  of  the  nervous  system.  As 
recFarda  the  chemical  senses^  Taste  and  Smell,  we  cannot 
lay  down  the  nde  in  the  same  positive  manner ;  we  cannot 
affirm  the  diffci'cnce  between  pabxful  tustus  or  odours  aud 
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those  that  are  pleasant  to  be  merely  a  difference  of  acute- 
ness.  We  do  not  at  present  understand  what  are  the  distinc- 
tive modes  of  action  of  sweet  and  bitter  tastes  on  the  nervous 
substance,  and  we  may  not  say,  regarding  tastes  and  odours, 
that  sensation  as  such  is  pleasurable.  At  all  events,  these 
pleasures  and  pains  are  not  obviously  explained  on  the 
principle  of  Conservation  :  both  the  one  and  the  other  are 
referable  purely  to  the  principle  of  StiniulatioiL  A  bad  odour 
does  not  owe  its  painful  agency  to  depression  of  vitality,  nor 
a  sweet  odour  to  the  opposite  fact. 

Some  of  the  simpler  emotions  can  be  easily  explained  on 
one  or  other  of  the  two  princii>lu3.  Wonder  is  a  pleasurable 
stimulant,  if  not  applied  out  of  proportion  to  the  vigour  of 
the  system.  So  with  tender  feeling,  with  the  sentiment  of 
power,  line  art.  &c.  Many  of  the  painful  emotion*  are  asso- 
ciuti^d  with  depressing  agencies :  Tear,  S':)rruw,  shame,  are 
familiar  examples.  These  may  also  operate  as  perverse 
stimulants,  or  irritants,  of  the  nervous  system. 

And  now,  in  the  second  place,  as  r»*ganl3  narcotic  stimu- 
lation, we  have  a  series  of  substances — alcohol,  tol.Kicco,  tea, 
opium,  hascliish  (Indian  hemp),  bt^tul-nut — that  are  pleasur- 
able, but  lian.lly  in  any  degree  favouring  vital  action.  We 
may  allow  them  som.i  inlluence  in  prom«)ting  the  physical 
vigour  for  a  brief  interval  of  time,  but  their  utfect,  as  stimu- 
lants of  the  mental  tone,  is  out  of  all  pri.)portion  to  the  most 
that  can  be  claimeil  for  them  in  that  resprct.  On  the  other 
side,  if  carried  beyond  certain  narrow  bountls,  they  imder- 
mine  and  destr«»y  the  human  const iiuti«»n  ;  and  the  principle 
of  self-conservation  is  not  always  able  to  avert  that  conse- 
quence. 

The  law  of  Stimulation,  as  a  supplementary  principle  to 
Conservation,  amounts  to  this  : — Wc  p.jsscss  a  certain  amount 
of  nervous  vigour  or  irritability,  which  is  converted  into  the 
full  actuality  of  pb-asure,  only  when  impelled  by  shocks  that 
have  no  nutritive  tendency,  but  merely  draw  upon,  and  con- 
sume, the  accuumlated  power  If  we  aj^ply  stimidants,  up  to 
u  certain  point,  we  do  not  dissipate  force  beyond  what  will 
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be  repaired;  if  Mre  fall  short  of  that  pomi,  we  Bain  tha 

plaistiro  that  our  frame  is  able  to  &mtam;  if  we  esoeed 

the  point,  we  run  Into  a  declension  or  degeaoicj.     U 

woQJd  fieem  that   we  can  afford  both  the 

Hon  of  the  senses,  and  a  certain  smaE  aiiBOiiBl  of 

bling  dmgs,  and  yet  not  over-diaw  oar  alkwtnee  of 

power. 

23.  One  might,  not  without  plausibility,  Wialntain  ^ 
position  that  Stimulation  is  the  sole  canae  of  pliiinm  wmk 
that  the  nourishment  of  vital  euergjr  merely  enibksa  Ak  lo  be 
poshed  to  greater  lengths,  without  degaxaHa^  into  ftOL 
TbB  &ct8  would  undoubtedly  bear  this  inteiprHaiaoaL  It 
ccraM  be  said  that  stimobtion  of  sotne  kind  cui 
abaeol ;  and  that,  by  increasing  the  vital  power,  lUa  ! 
tifMi,  falling  on  the  refreshed  nenrooa  wihsiaiiee,  wooU : 
tile  pleasurable  tona  But  it  ia  bettez;  in  llie  ] 
Oiur  knowledge,  not  to  push  either  priiaciple  le  i 
dc^tainanee.  A  certain  phjrsical  Titality,  In 
least,  if  not  an  esaential  condttioii  of  a 
alw&ya  enhanoe  the  eflbet  of  the  other  i 
k  eAen  all  that  we  need  to  look  ten 

The  contmst  of  country  and  city  life  i 
the  two  principles.    The  pleesvre  of  the  9m  i 
from  the  cunsenrative  apd  healthy  or  vitaliais 
the  pleasure  of  tlie  other  from  Tifiely  of  i 
poesible  io  attain  a  measure  of  faappaeai  by 
Higli  health  is  not  an  eneotial  of  pleame »  d^e  : 
Wfpomd  to  agreeable  ^mnlaliotts  in  the  wdit  of  ; 
aD)  modes  of  bodily  weaknesa     The 
the  ihiiQ  of  intense  pleasnre  is  a  ifiirfaMl^  of 
■DDslitttiion;  the  stale  of  thej 
Ikiilarly  of  the  glaiMlnlar 
bol  tbe  main  fegndatioB  is  to  bo 

ef«  m  the  case,  the  nervie  tissue.     A  mmm  mmj  Isa^  as  it 
Wftw,  a  naloml  genias  tat  bog  hapfy:     {jkm 
fgRSoasioti  of  the  phyikal  aoooBfaaiBacta  of 
Jlfpeodix  K) 
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THE  INSTINCTIVE  GERMS  OF  VOLITION, 


24  In  a  former  chapter,  I  eEdeavoiired  to  establish,  as 
an  important  fact  of  the  human  systp.m,  that  our  various 
organs  are  liable  to  be  moved  by  a  stimulus  proceeding  from 
the*  nervous  centres,  in  the  absence  of  any  impressions  from 
without,  or  any  antecedent  state  of  feeling  whatsoever.  This 
fact  of  spontaneous  activity,  I  look  upon  as  an  essential 
prelude  to  voluntary  power,  making  indeed  one  of  thtj 
terms  or  elements  of  Volition ;  in  other  worJs^  Volition  is  »  ^ 
compound,  made  up  of  this  and  something  else.  H 

Neither  the  existence  of  spontaneous  actions,  nor  the 
essential  connexion  of  these  with  voluntary  actions,  has 
been,  so  fai  as  I  am  aware,  advanced  as  a  doctrine  by  any 
writer  on  the  human  mind ;  but  the  following  interesting 
extracts  from  the  great  physiologist,  Mliller,  will  show  that 
he  has  been  forcibly  impressed  with  both  the  one  and  the 
other  of  these  views.  fl 

'  It  is  evideut  that  the  ultimate  source  of  voluntary  motion  ^ 
cannot  depend  on  any  conscious  eoneuption  of  its  object ;  for 
voluntary  [I  should  say  'spontaneous/]  motions  are  performed 
by  the  fcetus  before  any  object  can  occur  to  the  mind^  before 
an  idea  can  possibly  be  conceived  of  what  the  vohmtary 
motion  elTects ,  we  must  therefore  view  the  question  in  a  fl 
much  simpler  manner.  On  what  do  the  first  voluntary 
movements  in  the  foetus  depend  ?  All  the  complex  condi- 
tions which  give  rise  to  voluntary  motions,  in  the  adult,  are 
here  absent  Its  own  body  is  the  sole  world  from  which  the 
obscure  conceptious  of  the  Icetus  that  excite  its  actions  can 
be  derived  The  fcetus  moves  its  limbs  at  tirst,  not  for  the 
attainment  of  any  object,  but  solely  because  it  can  move  them, 
Since,  however,  un  this  supposition,  there  can  be  no  particular 
reason  for  the  movement  of  any  one  part,  and  the  fcetus 
would  have  equal  cause  to  move  all  its  muscles  at  the  same 
time,  there  must  be  something  which  detennines  this  or  that 
voluntary  motion  to  be  performed, — which  iJicit^s  the  retrac- 
tion, first  of  this  foot  or  arm,  and  then  of  the  othex/ 
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of  the  right  kicid.     There  is  no  relevance  in  the  heightened 

movements  of  the  child  under  pleasure,  no  proper  direction 

given  to  them  for  sustaining  or  increasing  that  pleasure,  as 

would  happen  at  a  later  period.     Still,  there  is  an  effect  of 

quickened  energy  when  an  agreeable  feeling  suddenly  take?* 

possession  of  the  mind     We  have  seen  that  an  increase  uf 

vital  power  is  a  concomitant  of  pleasure,  (this  holds  even 

under  the  principle  of  Stimulation)  ;  wliicli  increase  passes 

sometimes  to  the  organic  functions  alone,  and  sometimes  to 

the  active  functions  or  the  muscles,  and  not  nn  frequently  to 

all  parts,  especially  in  the  freshness  of  early  life.     Now,  the 

important  result  as  regards  the  wOl,  is  the  mtistular  accession. 

If  the  system  is  previously  qniescent,  there  will  be  a  burst  of 

energy  ;  if  already  acting^  the  action  will  be  increased.     Still 

there  will  be  no  determination  in  one  course  rather  than  iii 

auother ;  there  will  be  no  preference^  and  therefore  no  proper 

voUtion, 

Suppose  now  that  the  movements  arising  out  of  mere 
physical  exuberance,  should  be  accidentally  such  as  to  increase 
the  pleasurable  feeling  of  the  moment ;  the  very  fact  of  such 
iflcreased  pleasure  would  imply  the  other  fact  of  incre^Lsed 
emergy  of  the  system,  and  of  those  verif  m^avemenis  tlwn  at 
tfwJfc.     The  pleasure  would  in  this  way  feed  itself,  and  we 
ebould  have  something  amounting  substautially  to  a  vulitiou. 
Spontaneity,  or  accident,  has  brought  certain  movements  into 
play ,  the  effect  of  those  movements  is  to  induce  a  burst  of 
new  pleasure;  but  we  cannot  induce  pleasure  without  induc- 
ing new  energy  to  the  physical  system,  and  therefore  to  the 
members  acting  at  the  moment.    So  long  m  these  movements 
add  to  the  pleasure,  so  long  they  add  to  their  own  stitnula- 
tion.     Let  them  cease  to  yield  new  accessions  of  delight,  and 
there  will  be  an  end  to  their  farther  accelemtion  as  the  result 
of  increased  vital  eucpgy, 

27.  Before  producing  actual  instances,  let  us  complete 
the  general  statement  by  supposing  the  opposite  condition, 
that  is.  Pain.  Let  movements  be  commenced  as  before, 
through  the  spontaneous  energv^  of  the  healthy  system,  but 
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implied  in  all  acts  of  will,  among  instincts.  (See  his  chapter 
on  Instincts,  Essat/s  on  the  Active  Powers,)  The  power  of 
lifting  a  morsid  of  food  to  the  mouth  is,  according  to  him,  an 
instinctive  or  prc-cstablislied  conjunction  of  the  wish  and  the 
deed ;  that  is  to  say,  the  emotional  state  of  hunger  coupled 
with  the  sight  of  a  piece  of  bread,  is  associated,  throngh  a 
primitive  link  of  the  mental  constitution,  with  the  several 
movements  of  the  hand,  arm,  and  mouth,  concerned  in  the 
act  of  eating. 

This  assertion  of  Dr,  Reid's  may  he  simply  met  by  appeaU 
ing  to  the  facts.  It  is  not  true  that  human  beings  possess  at 
birth  any  voluntary  command  of  their  limbs  whatsoever.  A 
babe  of  two  months  old  canoot  use  its  hands  in  obediences  to 
its  desires.  The  infant  can  grasp  nothing,  hold  nothing,  can 
Bcarcely  fix  its  eyes  on  anything.  Dr.  Reid  might  as  well 
assert  that  the  movements  of  a  ballet-dancer  are  instinctive, 
or  that  we  are  born  with  an  already  established  link  of 
causation  in  our  minds  between  the  wish  to  paint  a  landscape 
and  the  movements  of  a  painter's  arm.  If  the  more  perfect 
command  of  our  voluntary  movements  be  an  acquisition,  so 
is  the  less  perfect  command  of  these  movements  during  the 
first  year  of  life.  At  the  moment  of  birth,  voluntary  action  is 
all  but  a  nonentity. 

26,  Accordingly,  there  must  be  a  process  of  acquirement, 
in  the  establishing  of  those  links  uniting  feeling  with  action, 
which  volition  implies.  But  the  acquisition  must  itself  re- 
pose npon  some  primordial  fact,  or  instinct,  of  our  natura 
The  point,  then,  is  to  ascertain  what  connexion  there  is, 
at  the  outset  of  life,  between  our  feelings  and  our  move- 
ments, which  the  course  of  experience  and  education  converts 
into  mature  volitions. 

I  will  endeavonr  to  indicate  what  seems  to  me  the  precise 
sitnation  wherein  a  feeUog  prompts  an  action  in  the  beginning. 

Although  in  the  completely-formed  will,  a  state  of  pleasure 
can  induce  the  actions  necessary  for  prolonging  it, — as  when 
a  crowd  follows  a  military  band, — in  the  infancy  of  the  being, 
pleasure  can  induce  action  of  some  kind,  but  not  necessarily 
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of  the  riglit  kind.  There  is  no  relevance  in  the  heightened 
movements  of  the  cliild  under  pleasure^  no  proper  direction 
given  to  them  for  sustaining  or  increasing  that  pleasure,  as 
would  happen  at  a  later  period  Still,  there  is  au  effect  of 
quickened  energy  when  an  agreeable  feeling  suddenly  takes 
possession  of  the  mind.  We  have  seen  that  an  increase  of 
vital  power  ia  a  concomitant  of  pleasure,  (this  holds  even 
under  the  principle  of  Stimulation) ;  which  increase  passes 
sometimes  to  the  organic  functions  alone,  and  sometimes  to 
the  active  functions  or  the  muscles,  and  not  uufrequently  to 
all  pai-ts,  especially  in  the  freshness  of  early  life.  Now,  the 
important  residt  as  regards  the  will,  is  the  mn'intlar  accession. 
If  the  system  is  previously  quiescent,  there  will  be  a  burst  of 
energy  ;  if  already  acting,  the  action  will  be  increased  Still 
there  ^411  be  no  determination  in  one  course  rather  than  in 
another ;  there  will  be  no  preference,  and  therefore  no  proper 
volition. 

Suppose  now  that  the  movements  arising  out  of  mere 
physical  exuberance,  should  be  accidentally  such  as  to  increase 
the  pleasurable  feehng  of  the  moment ;  the  very  fact  of  such 
increased  pleasure  would  imply  the  other  fact  of  increased 
energy  of  the  system,  and  of  those  very  mavcmrnfs  thrn  af 
xmrh  The  pleasure  would  in  this  way  feed  itself,  and  we 
should  have  something  amounting  substantially  to  a  volition. 
Spontaneity,  or  accident,  has  brtnight  certain  movements  into 
play  J  the  effect  of  those  movements  is  to  induce  a  hurst  of 
new  pleasure :  but  we  cannot  induce  pleasure  without  induc- 
ing new  energy  to  the  pliysical  system,  and  therefore  to  the 
merabei-s  acting  at  the  moment.  .So  long  as  these  movements 
add  to  the  pleasure,  so  long  they  add  to  their  own  stimula- 
tion. Let  them  cease  to  yield  new  accessions  of  delight,  and 
there  will  be  an  end  to  their  farther  acceleration  as  the  result 
of  increased  vital  energy. 

27.  Before  producing  actual  instances,  let  us  complete 
the  general  statement  by  supposing  the  opixjsite  condition, 
that  is.  Fain.  Let  movements  be  commenced  as  before, 
through  the  spontaneous  energy  of  the  healthy  system,  but 
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let  tliose  movements  occasion  a  sudden  feeling  of  puin.  In 
doing  so,  they  occasion  also,  in  virtue  of  the  connexion  above 
contended  for,  an  abatement  of  the  xitnl  energies,  which 
abatement^  extending  to  the  movements,  brings  them  more  or 
less  to  a  stand-still  (To  avoid  complicating  tlie  case  at  this 
stage,  I  must  suppose  that  the  pain  is  not  an  acut«  smart, 
which  would  irritate  the  nerves  and  induce  the  spasmodic 
movements  of  pain ;  that  is  no  doubt  a  genuine  natural 
agency,  but  as  it  is  not  of  uni%'ersal  occurrence,  we  can  here 
assmne  that  it  does  not  taktj  place.  In  following  out  the  con- 
sequences of  pain  as  such,  the  depression  of  the  powei's  of  life 
is  the  chief,  and  the  only  indispensable,  eiTect)  But  this  effect 
is  exactly  what  is  wanted  in  the  present  instance,  namely,  to 
check  movements  that  are  the  cause  of  suffering ;  and  the  end 
is,  for  the  time  being,  as  much  answered  through  the  agency 
in  question,  as  it  is  afterwards  when  the  will  attains  its  full 
development.  If  a  cessation  of  active  enei'gy  is  the  remedy 
for  a  state  of  sufiering,  that  remedy  lies  in  the  fact  itself;  for 
suffering  and  abated  force  go  together.  The  application  of 
this  fact  is  peculiarly  apparent  in  the  modes  of  dealing  with 
men  and  animals.  If  we  wish  to  repress  too  much  activity 
in  a  living  being,  pain  is  the  sure  instrument  A  slight  pain, 
no  doubt,  may  have  tlie  opposite  efiect,  for  reasons  that  we 
Imve  aeen  ;  but  a  severe  pain  will  certainly  succee<L  The 
natund,  the  direct  agency  of  pain  is  to  abate  vita]  power, 
muscular  action  included.  The  instantaneous  consequence 
of  even  a  slight  hurt  is  often  to  stop  activity  for  the  instant. 
Thus,  then,  we  see  that  when  movement  concurs  with  pain, 
the  pain  arresta  the  movement  through  its  general  depressing 
agency;  as,  on  the  other  hand,  a  movement  bringing  plea- 
sure is  sustained  and  promoted  through  the  connexion 
between  pleasure  and  exalted  energy. 

28.  Take  the  example  of  sucking,  an  act  that  the  infant, 
or  young  animal,  must  be  capable  of  at  the  moment  of  birth. 
At  the  outset,  there  must  be  a  reflex  process,  causing  the  em- 
hrace  of  the  nipple  to  be  followed  by  the  movements  of  the 
t<jngue.    The  voluntary  stage  is  attained,  when  the  feeling  of 
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pleasure  can  operate  to  sustain  the  action  once  conimencecL 
But  how  does  this  feeling  possess  the  power  to  induce  the 
continuance,  perhaps  to  heighten  the  encrg}%  of  the  act?  I 
conceive  it  is  by  the  contact  of  tlie  nutritive  material  with 
the  stomach  elevating  all  the  powers  of  life,  including  the 
moving  membei's  in  actual  operation,  namely,  the  chest, 
tongue,  and  mouth.  To  put  forth  additional  energy  in  raas- 
ticating,  swallowing,  &c^  when  the  food  is  agreeable  to  us, 
is  a  voluntary  power  at  any  time  of  our  life.  Let  us  now 
suppose  that  the  point  of  satiety  is  reached,  aud  that  the 
child  gives  over  of  its  own  accord  at  tbat  point  The  meaning, 
then,  plainly  is,  that  the  contact  of  tbe  liquid  with  the  full 
stomach  is  no  longer  stimulating  to  the  powers  of  life;  tbat, 
in  fact,  if  persisted  in,  the  contrary  result  ensues.  The 
wave  of  energy  extending  to  the  sucking  partes  now  fades 
away,  and  they  themselves  fall  into  inaction  ;  in  other  words, 
the  infant  ceases  just  as  if  it  kuew  that  it  had  enough  ;  the 
fact  being,  that  the  paiDfal  state  of  mind  called  satiety,  is 
accompanied  with  a  lowered  condition  of  the  active  org;ios, 
which  ultimately  arrests  the  movement  that  is  causing  the 
satiety ;  not,  however,  as  in  after  life,  by  speclall}/  teithdrmvin^ 
power  from  (hat  part  ^  but  hy  the  rovnd'ahout  prorcss  of  cutting 
off  power  at  alt  points.  The  primordial  force  of  volition  knows 
nothing  of  singling  out  one  member  from  the  rest ;  tins  comes 
by  a  series  of  tentotives  and  early  strujiglea  Pleasure  can 
raise  the  energy  everywhere,  pain  lower  it  everywhere,  from 
the  first ;  the  power  of  discriminative  selection  is  not  bora 
with  us,  and  must  be  accpiired. 

I  have  supposed  the  case  of  a  pleasure  concumng  with  a 
movement  that  feeds  it;  and  of  a  pain  concurring  with  a 
movement  that  occasifins  it ;  and  have  poiuttnl  out  the 
natural  results.  A  third  case,  of  eqiuil,  if  not  greati*r,  fre* 
quency  in  animal  life,  is  the  following  : — A  creature  is  in 
pain,  or  under  a  depressing  conditiun  of  mind ;  the  direct 
consequence,  or  natural  aecouipaniment,  is  a  lowered  stato  of 
the  vital  energies.  Nevertheless  random  movements  are  gtill 
peiformed ;   the  spontaneity   ujay   not  bo  exhausted ;  and 
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perhaps  the  pain  has  produced  that  other  effect  of  spasmodic 
irritation  of  the  nerves.  At  all  events,  movements  occur; 
the  limbs  are  thrown  al)out,  the  head  is  tossed  from  side  to 
side,  and  so  on.  Now»  let  the  pain  instantly  cease.  ^len tally, 
the  result  is  a  great  reaction,  in  fact  a  burst  of  pleasure; 
physically,  there  eoncnrs  the  usual  elation  of  the  system, 
moving  members  among  the  rest  The  movements  that  were 
going  on  when  the  pain  ceased,  receive  a  sudden  accession  of 
power  out  of  the  general  fund,  and  are  made  all  the  more 
energetic.  Apply  this  to  a  pailicular  instance.  A  new-born 
animal  lies  on  the  ground  uneasy*  It  knows  nothing  of  the 
cause  and  as  little  of  the  remedy.  The  physical  accompani- 
ment of  the  state  is  a  languid  condition  of  the  bodily  mem- 
berSj  supposing  no  acute  stimulation  of  the  nerves.  Still  the 
moving  energies  are  not  entirely  subdued.  The  spontaneous 
tendencies,  prompting  now  to  one  part,  now  to  another,  make 
it  at  last  spring  to  its  legs  and  commence  a  forward  locomotion* 
With  the  locomotion,  the  uneasiness  sensibly  subsides.  Say 
that  the  animal  is  thereby  withdrawn  from  too  great  proximity 
Uj  the  fire.  Now,  every  felt  abatement  of  the  uneasy  sensation 
is  a  throb  of  pleasure,  and  carries  with  it  the  usual  physical 
stimulation.  The  inevitable  consequence  is,  that  the  loco- 
motive movement  accidentally  begun  sbai^s  in  the  heightened 
enei^  imparted  to  the  system,  concurrently  with  the  relief 
fi-om  the  pain,  and  is  consequently  quickened.  If  the  relief 
still  goes  on,  so  does  the  stimulation,  until  the  uneasy  state 
has  passed  away  even  from  the  remembrance ;  at  which  stage 
no  further  increase  takes  place,  and  the  animal,  after  giving 
full  vent  to  the  energj"  thus  imparted,  falls  away  again  to 
the  resting  poE>ture.  If,  however,  in  avoiding  Scylla,  the 
creature  were  to  come  upon  Charyhdis,  the  course  w^ould  be 
reversed  ,  ^  new  pain  encountered  would  have  its  effect  in 
arresting  action ;  a  pain  increasing  at  eveiy  step  would 
accelerate  the  downw^ard  career  of  depression,  until  move- 
ment were  no  longer  possible. 

To  take  another  example.     An  infant  lying  in  bed  has 
the  painful  sensation  of  chillness.     This  feeling  has  its  usual 
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I  depressing  accompaniments,  and  may  or  may  not  cause  the 
[  convulsive  outburst  of  pain,  what  we  may  term  the  charao- 
fteristic  emotwnal  expression.  At  all  events,  spontaneous 
;  inovenients  will  arise,  whether  fmm  natuml  healthy  power, 
or  from  irritated  nerves.  In  the  course  of  these  spontaneous 
movements,  there  occurs  an  action  bringin^^  the  child  into 
contact  with  the  nurse  lying  beside  it ;  instantly,  w*armth  is 
felt^  there  is  a  throb  of  pleasure,  and  a  concun^ent  stimulus 
to  the  physical  systenL  The  successful  movement  is  eus- 
l^ued,  and  made  more  ener^^etic,  and  the  contact  is  kept  up. 
Such  would  be  the  natural  operation  of  the  law  that  connects 
pleasurable  relief  with  increased  energy.  The  child  twelve 
months  old  can  perform  this  act  by  a  true  selective  volition : 
the  child  of  three  days  can  do  it  only  at  random,  and  by  the 
help  of  the  principle  we  have  been  explaining.  A  process  of 
acquirement  has,  I  believe,  occurred  in  the  meantime,  which 
is  exemplified  in  the  present  volume  (Contiguitf,  Assoda- 
lions  of  Volition),  and  at  still  gi^eater  length  in  *  The  Emotiona 
and  the  WiU'  (VfiLU  Chap  lt\ 

29,  There  are  various  actions,  commonly  called  Instincta, 
tliat  are  only  phases  or  results  of  this  fundamental  pro- 
perty of  mind.  Self -preservation,  implying  the  revulsion 
from  pain  and  injury,  and  the  appropriation  of  the  means 
of  subsistence,  is  an  example  of  volition  as  now  explained 
We  have  apparently  no  original  tendency  to  protect  our- 
mlreB  from  injurious  influences,  if  they  do  not  aflect  us  as 
paiBS^  nor  to  lay  hold  of  beneficial  influences  that  give  no 
present  pleasure. 

Certain  special  instances  of  early  precaution  i^inst 
harm  are  often  remarked  upon,  as  a  portion  of  the  original 
provision  of  nature  in  our  behalf.  Thus  tfte  dread  of  jailing 
is  very  strong  in  early  life,  and  stimulates  powerful  elforta 
by  way  of  prevention.  But  this  is  no  other  than  an  instance 
of  Tolition  in  general  The  remembrance  of  the  acute  pain 
of  a  post  fall  is  a  motive  to  preserve  the  stability  of  one*3 
fcKjting^  And  even  still  earlier,  and  before  experienced  hurts 
can  operate  as  a  warning,  there  is  a  severe  and  distressing 

2U 


m 


THE  INSTTNCXa 


sensatiou  In  the  sudden  loss  of  support,  wliicli  prorapts  us 
to  exertioa  for  restoring  the  firm  position. 

THE  VOICE. 

30.  So  dcpply  does  the  power  of  Speech  enter  into  the 
opemtions  of  Mind — Feeling,  Action^  and  Intelligencje — that 
the  mechanism  of  the  organ  deserves  a  full  description. 

I  shall  first  make  a  few  quotations  from  tho  Anatomy 
of  the  Voice. 

*  The  upper  part  of  the  air  passage  (from  thft  luugs)  ia 
modified  in  its  structure  to  tbrm  tho  orgt^n-  of  voice.  This  organ, 
named  the  larynx,  is  placed  at  tbe  upper  and  foro  part  of  the 
neck,  whore  it  forms  a  considerable  prominence  in  the  middle 
line.  It  lies  between  the  large  vessels  of  tho  neck,  and  below 
the  tongue  and  hyoid  bone»  to  which  bone  it  is  enspended.* 

*  The  larynx  is  cylindrical  at  the  lower  part,  Avhere  it  joins' 
tbe  trachea  (or  wino[pipe)i  but  it  widens  above,  becomes  Eattened 
behind  and  at  tho  sides,  and  presents  a  blunted  vertical  ridge  in 
front. 

*  The  larynx  consists  of  a  framework  of  cartilages,  articulated 
together  and  connected  by  proper  ligaments,  two  of  which, 
named  the  true  vocal  cords,  are  immediately  concerned  in  the 
production  of  the  voice.  It  also  possesses  muscles,  which  move 
the  cartUages  oue  upon  another,  a  mucous  membrane  lining  its 
internal  aarface,  numerous  mucous  glands,  and  lastly,  blood- 
vessels, lymphatics,  aud  nerves,  besides  cellular  tissue  and  fat.* 

Garfilages  of  the  Larij7ix,^'Tbe  cartilages  of  the  larynx 
consist  of  three  single  and  symmetrical  pieces,  named  respectiveiy 
tho  {hi/roid  cartlhtje^  the  criemd  cartilatje^  and  the  cariilage  of  the 
epiglottis^  and  of  six  others,  which  occur  in  pairs?,  namely,  the 
two  arytenoid  caritlagc8f  the  cornieula  laryngis,  and  the  cuneiform 
cartilages.  Of  these,  only  the  thyroid  and  cricoid  cartilages  are 
seen  on  the  front  and  sides  of  the  larynx  (see  fig.  11,  p.  301J)  j  the 
arytenoid  cartilages,  surmounted  by  the  eornieula  of  tho  larynx, 
together  with  the  hack  of  the  cricoid  cartilage,  on  which  they 
rest,  form  the  postei  iar  wall  of  the  larvnx,  whilst  tho  epiglottis 
is  situated  in  frout,  and  the  cuneiform  caa^tilages  on  each  side  of 
the  upper  opening/— =Qoain. 

Confining  ourselves  as  inucli  as  possible  to  the  parts 
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iramediately  connected  with  voice,  we  need  to  refer  princi- 
pally to  the  thyroid  and  cricoid  cartilages,  the  two  aiytenoid 
^cartilages,  the  true  vocal  cords,  and  the  muscles  tliat  move 
lie  cartilages  aad  thereby  afiect  the  teosion  and  the  position 
of  the  vocal  cords* 

*Tbe  thyroid  (filiield-shaped)  cartilage  (see  fig,  10)  is  the 
largest  of  the  pieces  composing  the  larynx.  It  is  fomied  by  two 
flat  lamelle^  united  in  front  at  an  acute  angle  along  the  middle 
line,  where  thoy  form  a  vertical  projection  which  becomes  grat:ln- 
ally  effaced  as  it  is  traced  from  above  downwards.  The  two 
lamellEB,  diverging  one  from  tbe  other  backwards,  embrace  the 
cricoid  cartilage,  and  terminate  posteriorly  by  two  thick  pro- 
jecting  vertical  borders,  separated  widely  from  each  other ; 
'  hence  the  thyroid  cartilage  is  altogether  wanting  behind*  The 
j  angnlar  projection  on  the  anterior  snrf^ice  in  the  median  line  is 
I  etibcntaneons,  and  is  much  more  prominent  in  the  male  thae  in 
^Bthe  female,  being  named  in  the  former  the  pnmum  AdarnL* 
^H  •  The  cricoid  cartilage,  so  named  from  its  being  shaped  like  a 
^Briag,  13  thicker  in  substance  and  stronger  than  the  thyroid 
^Hcartilage  ;  it  forms  the  inferior,  and  a  considenihle  portion  of 
^^Mhe  back  part  of  the  larynx,  and  i^i  the  only  one  of  the  ctbrtilagos 
^^■irhich  completely  surrounds  this  organ.  It  is  deeper  behind, 
^^^here  the  thyroid  cartilage  is  deficient,  measuring  in  the  male 
^^mbout  an  inch  from  above  downwards,  but  is  much  narrower  in 
front,  where  its  vertical  measurement  is  only  two  linos  and  a  half. 
The  cricoid  cartilage  is  circular  hehw^  but  higher  up  it  is  some- 
w'hat  compressed  laterally,  so  that  the  passage  through  it  is  ellipti- 
cal, its  antero-posterior  diameter  being  longer  than  the  transverse/ 
*The  ariftenoid  (ewer-fihapcd)  cartilages  (fig,  11)  are  two  in 
Jinmberi  and  perfectly  symmetrical  in  form.  They  may  be  com- 
to  two  three-sided  pjrramtds  recnrved  at  the  summit, 
ring  from  five  to  six  lines  (half  an  inch)  in  height,  resting 
by  their  bases  on  the  posterior  and  highest  part  of  the  oriooid 
Cftfiilikge,  and  approaching  near  to  one  another  towards  the 
ai9diaa  line.  Each  raeusnres  upwards  of  three  lines  in  width, 
mad  more  than  a  line  from  before  backwards/ 

The  cartilages  are  bound  togetlier  by  ligaments,  of  which 
I  omit  the  description.  The  appearance  of  the  irUerior  of 
the  larynx  ia  given  aa  follows  (see  fig.  U) : 
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*  On  looking  down  through  the  saperior  opcamg  of  the 
larynx  (where  it  oommttnicates  with  the  pharjnjc  abo^e  aod  jg 
bounded  by  the  epiglottis,  &c.)^  the  air  passage  below  this  part  is 
seen  to  become  gradually  contracted,  especially  in  its  tnuiBV(!7CQ 
diameter,  eo  a£  to  assume  the  form  of  a  long  narrow  Imure 
riULtiiBg  from  before  backwards.  This  narrow  part  of  the 
larynx  is  called  the  (jloiiis.  Below  it,  at  the  upper  border  of  tie 
cricoid  cartilage,  the  interior  of  the  larynx  assumes  an  elUptical 
form,  and  lower  down  still  it  becomes  circiitur.  The  glottii  is 
bonnded  laterally  by  four  strongly  marked  folds  of  the  maooaii 
membrane,  stretched  from  before  backwards,  two  on  each  ude, 
and  named  the  vocal  cords.  The  superior  vooal  oords  are  much 
thinner  and  weaker  than  the  inferior,  and  &fo  arched  or  sepu- 
lunar  in  form  ;  the  inferior  or  true  vocal  oords  are  thick,  strong, 
and  straight*  Between  the  right  and  left  inferior  vocal  oord  ii 
the  narrow  opening  of  the  glottis,  named  the  rima  gloUidu^  and 
sometimes  the  gloitU  vera  or  true  qIoUU* 

The  inferior  or  tme  vocal  corcU^ 
by  whose  vibration  the  voice  i$ 
produced,  are  two  bands  of  ekatic 
substance,  attached    iu   front  tofl 
about  the  middle  of  the  depres- 
sion between   the   wings   of  the 
thyroid  cartilage,  aiid  behind  to 
the  arytenoid  cartilages;  from  thij 
connexion  they  are  called  thji 
arytenoid  ligaments      They  con^ 
sist  of  closely  arranged   paralle 
fibres  of  that  peculiar  tissue  oo-^ 
curring  in   some  other  parts  of 
the  body,  named  the  yellow  clastic 
tisme,  being  probably  the  most 
perfectly  elastic  substance  of  a 
ligaijientous  kind  that  nature  has 
produced.     India-rubber  is  ein- 

•  *Side  rioxr  of  the  thyroid  and  cricoid  cartilage",  with  part  of  the 
trachea ;  ttft4?r  Willis.— 8.  Iliyroid  cjirtibgo.  0,  0.  Ci  icaid  cartUttgo.  la. 
Crioo-thyroid  muscle,  IL  Ciico-Uiyroid  membnuie,  orli^^iuiitsat.  12.  Uijimc 
nagt  of  the  tiachea.' — [QuAiit .) 


MCTSCLE3  OF  THE  LAEYNX. 


S09 


ployed,  as  an  extremely  inferior  imitation,  in  making  arti- 
ficial instruraeoU  resembling  the  larynx.  Tlie  tipper  and 
free  edges  of  the  cords,  which  are  sharp  and  straight,  are  the 
parts  thmwn  into  vibration  during  the  production  of  the 
voice, 

31.  With  reference  to  the  mmclc^  of  the  larnyx,  we  may 
state  beforehand  that  the  principal  movementa  to  be  effected 
by  them  relate  to  the  change  of  tightness  and  the  change  of 
distance  of  the  two  chords,  for  which  pnri^oses  (jpposing  pairs 
are  necessary.  By  one  action,  the  chords  are  tightened ;  by 
another  relaxed  ;  by  a  separate  action  they  are  approximated, 
and  by  the  antagonist t  of  this  they  are  parted  asunder. 

The  great  muscle  of  tension  of  the  ci:)rds»  tl>e  chief  and 
the  most  pow^erfnl  of  all  the  mnscles  of  the  voice,  is  the  crico^ 
ttyr<?J^,' exhibited  in  the  figure.  *  It  is  a  short,  thick  triangn- 
lar  ninscle,  seen  on  the  front  of  the  larynx,  situated  on  the 
fore  part  and  s-ide  of  the  cricoid  cartilage.  It  arises  by  a 
bread  origin  from  tlie  cricoid  cartilage,  reaching  from  the 
median  line  backwards  npon  the 
lat4?ral  surface,  and  its  fibres, 
passing  obliquely  upwards  and 
outwards,  and  diverging  slightly, 
are  inserkd  into  the  lower  bor- 
der of  the  thyroid  cartilage.' 
Tlie  contraction  of  the  two  crico- 
thyroid muscles  causes  the  thy- 
roid and  cricoid  cartilages  to 
turn  on  each  other  behind;  thus, 
if  we  suppose  the  cricoid  carti- 
lage to  remain  fixed,  the  npper 
part  of  the  thyroid  is  carried  for- 

•  *  A  diagrnm,  slightly  ftltorGd  from  Willi  a,  iliowmg  »  %iTd'i-eyo  view  of 
the  interior  of  the  Urynx.^L  Optming  of  the  glottia,  2,  2.  Arytenoid  car- 
tikgM.  3.  3.  Vi^eal  cborda.  4.4.  Pofttorior  cricO'&rytenoid  muscles.  6  Ei^ht 
bil«rAl  crico-arytcDQid  mu.scle ;  that  of  the  left  flido  is  removed.  6  Arytimoid 
EDuacle,  7'  Thyroikrytenatd  muscle  of  the  left  side;  that  of  thi>  right  side  ii 
remoTed.  6-  Upper  bordur  of  the  thyroid  cftrtilage.  B.  9.  Upp<?r  biirder  uid 
haokoftheonooidoutiUgeu    13.  Povtorior  orioo-sxytonoid  ligament* — QUAIK, 
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ward  or  away  from  tlie  otlier,  drawing  with  it  tLe  ends  of 
the  vocal  chorals,  which  are  attached  behind  to  the  cricoid 
curtilages  through  the  arytenoid  (seo  lig.  11).  In  tliia  way 
the  vocal  cords  are  strcitched  in  proportion  as  the  muscle 
contracts  itself.  The  counteracting  or  antagonistic  muscles 
are  cxliibited  in  the  tig.  (7),  passing  between  each  arytenoid 
cartilage  and  the  thyroid,  near  the  extremity  of  the  vocal 
conls. 

For  governiag  the  aperture  of  the  glottis,  we  find  a 
nniscle  passing  between  the  two  arytenoid  cartilages  (6) ;  by 
its  contraction  drawing  them  together,  and  thus  appro ximat- 
iog  the  cords.  The  cords  are  separated,  and  tlie  glottis  wid- 
ened, by  a  pair  of  muscles,  exhibited  in  the  figure  {4,  4), 
passing  between  the  ar)^tenoid  and  cricoid  cartilages  behind. 
No.  5  in  the  figure  is  another  nuiscle  connecting  the  same 
two  cartilages  laterally,  and  operating  to  contract  the  glottis. 

32.  The  Larjfftx,  corisidcred  as  an  instrument  for  the  pro- 
duction of  sound. — From  the  existence  of  two  vibrating 
strings  or  cords,  the  first  and  obvious  supposition,  with  re- 
gard to  the  Laiyux,  was  to  rank  it  with  stringed  instruments, 
such  as  the  violin,  where  the  same  string  produces  a  higher 
or  lower  note,  according  to  the  degree  of  tightness  given  to  it. 
But  that  two  strings,  about  an  inch  long,  should  so  vary  in 
tension  as  to  give  out  a  range  of  notes  extending  to  more 
than  two  octaves,  is  altogether  unparalleled  in  the  experience 
of  stringed  instruments.  A  more  accurate  comparison  ap- 
pears to  held  with  reed  iTistruments,  such  as  the  pipe  of 
an  organ,  where  the  sound  is  produced  by  a  vibrating 
reed,  MuUer  imitated  the  human  voice  by  stretching  two 
elastic  membranes  across  the  mouth  of  a  short  tube,  each 
covering  a  portion  of  the  opening,  and  having  a  chink  letlfc 
between  them.  By  prolonging  the  membranes  downward 
into  the  tube,  so  that  not  merely  their  edges,  but  their  whole 
planes,  might  be  tluown  into  vibration,  Mr.  Willis  carried 
still  farther  the  imitation  of  the  human  Glottis.  From  experi- 
ments on  an  artificial  glottis  thus  formed,  it  appeai-ed  that 
various  notes  could  be  obtained  by  altering  the  tightness  of 
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tbe  tongues :  the  more  tense  they  are,  the  higher  is  the  note 
produced  '  It  is  true  that  a  scale  of  notes,  equal  in  extent 
to  that  of  tlie  human  voice,  cannot  be  obtained  from  edges  of 
leather;  but  this  scale  is  much  greater  in  india-rubber  than 
in  leather  j  and  the  elasticity  of  them  both  is  so  much  inferior 
to  that  of  the  vocal  ligaments,  that  we  may  readily  infer  that 
the  gi*eater  scale  of  the  latter  is  due  to  its  greater  elastic 
powers/  It  is  also  found,  that  in  meuibranous  tongues  the 
increased  strength  of  the  blast  can  somewhat  raise  the  pitch, 
the  tension  remaining  the  same. 

I  quote  the  following  summary  of  the  action  of  the  voice, 
from  a  paper  in  the  Proceedings  of  the  Royal  Society  (June 
19,  i8G2j,  by  Mr.  John  Bishop,  containing  tbe  results  of 
actual  inspection  of  the  movements  of  the  vocal  cords,  with 
the  aid  of  the  Laryiifjosmpe  of  Czermak  :— 

'  In  ordinary  breathing  the  glottis  is  wide  open,  and  tho 
arytenoid  cartiSages  are  thrown  widoaptirt ;  bnt  on  the  production 
of  the  most  siaiple  sound,  these  cartilages  are  suddenly  and 
rapidly  closed,  and  the  edges  of  the  tqcuI  cords  come  into  juxta* 
position  with  each  other,  so  aa  to  leave  no  interval  between  them 
in  their  entire  length. 

•  In  the  production  of  tho  lower  tones  of  tbe  roice,  the  vocal 
cords  may  be  seen  to  vibrate  throughout  their  whole  length,  and 
even  at  their  prolongations  at  the  base  of  the  arytenoid  cartilages ; 
they  seem  to  vibrate  also  throoghont  their  entire  breadth.  Aa 
the  pitch  of  the  tooes  rises  in  the  scale,  the  length  of  tho  cord^ 
in  a  state  of  vibration  diniinishea,  and  they  are  pressed  more 
closely  against  each  other :  as  the  tones  become  more  acute,  the 
pressure  is  increased,  and  the  tension  of  the  vocal  cords  aug- 
mented ;  the  breadth  of  the  cords  is  also  diminished, 

'  When  the  chest  tones  have  arrived  at  the  limit  of  the  scale 
of  acute  range,  aod  the  falsetto  tones  commence,  the  glottis  is 
Been  to  be  more  closely  pressed  together,  and  the  edges  only  of 
the  vocal  cords  are  suffered  to  vibrate,  as  Garcia  has  already  ob- 
served. On  the  other  hand,  while  the  chest  tones  are  produced, 
a  larger  surface  of  tho  vocal  oorda  is  in  a  state  of  vibratioo. 
When  the  falsetto  tones  are  produced,  it  spears  that  the  yevj 
extreme  edge  only  of  the  cord  vibrates,  and  a  much  less  expendi- 
tttr©  of  breath  ia  rer|uired.     While  tho  highest  notes  of  the  voice 
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are  intoneiJ,  tbe  Tocal  cords  are  bo  closely  pressed  together,  that 
a  small  portion  only  of  the  glottis  is  seen  to  yield  to  the  pressure^ 
which  takes  plaoe  nearly  at  its  central  portion. 

*  From  tho  inspection  of  the  vocal  organs  now  bo  easily  ob- 
tained, it  may  be  stated  in  general  terms  that,  as  tho  voice  ascends 
from  its  lowest  to  its  more  aciit^  tones,  the  lengths  of  .the  vibrat- 
ing portions  of  tbe  vocal  cords  are  proporLioaally  diminished, 
while  at  the  same  time  their  tensions  are  increased  :  and»  iQ  faot, 
they  present  the  same  phenomena  as  those  of  mnsical  cords,  and 
they  appear  to  obey  the  same  laws,  as  Ferrein  so  loag  since 
supposed,  and  which  have  sioco  been  confirmed  by  Millie r  and  by 
myself. 

'Moreover,  the  vocal  cords  form  a  kind  of  valve,  which  is 
sitnated  io  a  tube^  and  acts  on  the  column  of  air  in  the  manner 
of  a  reed* 

*  It  ia  observed  that  while  the  pitch  of  the  tones  of  the  voice 
becomes  m.ore  ^ave,  the  epiglottis  is  depressed  and  the  pharynx 
is  relaxed ;  and,  on  tbe  contrary,  as  the  pitch  becomes  more  acnt^, 
the  epiglottis  is  raised  and  the  pharynx  becomes  contracted :  the 
depression  of  the  epiglottis  probably  assists  in  deepening  the  pitch 
of  the  vocal  tube  in  the  same  manner  as  tlie  lid  of  an  organ  pipe 
does. 

*  In  the  production  and  modulation  of  the  voice,  it  is  astonish- 
ing with  what  accuracy  some  persons  are  able  to  produce  at  will, 
Bounds  of  a  determinate  pitcb  and  of  a  quality  which  charm  and 
captivate  the  ear  of  a  musician.  The  muscles  which  are  princi- 
pally concerned  in  this  faculty  are  the  thyro-arytenoid  and  the 
lateral  crico-arytenoid.  The  crico-thyroid  is  limited  to  stretching 
the  vocal  ligaments. 

*  The  mere  turning  of  the  vocal  cords  on  their  axes,  out  of  the 
vocalizing  position,  does  not  afford  sufficient  space  for  ordinary 
bmathiiig,  as  supposed  by  Mr.  Willis,  but  we  find  that  the  aryte- 
noid carti leges  and  vocal  cords  are  widely  separated  during 
ordinary  breathing. 

'  With  regard  to  the  controversy  as  to  whether  the  vocal 
organs  are  to  be  considered  elb  a  stringed  ifistruraent  or  as  a  reeded 
pipe,  it  has  been  thought  by  some  physiologists  that  the  same 
organs  cannot  possibly  perform  the  offices  of  both.  However, 
under  the  denomination  of  reeded  pipes,  we  find  a  great  variety 
of  form  and  structure,  and  it  is  not  difficult  to  conceive  that  while 
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tlii»  time  of  an  oscillation  of  the  vocal  ligaments  obeys  the  same 
lA«ra  as  musical  strings,  the  valve  of  the  glottia  in  opening  and 
cloeing  the  vocal  tube  performs  an  action  resembling  that  of  some 
of  the  mnsical  reeds. 

•  The  human  organs  of  voice  bavo  been  considered  by  a  ^rent 
zn&nj  dLstingnished  philosopbers  as  constituting  a  reeded  instru- 
xneoti  and  the  relation  in  which  they  stand  to  instruments  of  that 
oluu-acter  has  been  already  discussed  in  my  paper  in  the  *  Ti-an* 
sactions '  of  the  Royal  Society  for  the  year  18  iG  ;  it  only  remaius 
to  remark  that  the  phenomena  brought  to  light  by  means  of  the 
lafyngoscope  tend  to  confirm  the  idea  that  the  vocal  organs  really 
perform  the  double  effect  both  of  reed  and  string* 

•  In  ejacnlatory  soundsi  such  as  the  prodaction  of  the  ayllahles 
ll4,  M,  h£  in  laughing,  the  glottis  is  opened  at  each  inte('mis>^ion 
ii.nd  closed  at  each  intonation  of  sound,  thus  producing  a  rapid 
fittcoession  of  opening  and  closing  the  glottis/ 

The  difference  between  the  niale  and  the  female  voice  is 
due  to  the  size  of  the  larynx  ami  the  length  of  the  vocal 
cords ;  both  which  are  greater  in  the  niale,  Jn  persona  of 
the  same  sex,  there  are  gradations  ia  these  particiilars. 

33.  The  musical  voice  depends  on  the  action  of  the  vocal 
cords,  in  conjimotion  with  the  other  parta  of  the  larynx  ;  the 
cranium  also  operating  as  a  resounding  raass^  The  articiUate 
voice  contains,  in  addition,  the  workings  of  the  mouth,  tongue, 
and  nostrils.  Articulation  may  involve  the  musical  voice,  or 
the  action  of  tlie  cords ;  it  may,  dso,  be  toneless.  In  a 
whisper  there  is  no  musical  sound.  We  ma}'  exert  the  voice 
to  a  considerable  degree  of  loudness,  without  introducing 
tones,  in  w^hich  case,  the  supposition  is  that  the  windpipe  is 
made  vocal  by  its  rings  or  other  parts,  and  not  by  the  usual 
medium  of  the  cords.  Such  toneless  sfieech  involves  a  great 
expenditure  of  power,  as  ivell  as  the  propulsion  of  a  great 
volume  of  air,  and  is,  for  that  reason,  as  well  as  on  other 
grounds,  avoided* 

The  articulate  sounds  are  commonly  divided  into  vowels 
and  consonants,  but  the  division  is  not  founded  on  any  broad 
line  of  demarcatioa  Certain  letters  have  come  to  be  called 
vowels,  and  others  to  be  called  consonants* 
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The  following  experiment  illustrates  tlie  nature  of  vmml 
formation : — 

*  Open  the  mouth  to  its  greatest  possible  extent — with  the 
lips  naturally  drawn  hack,  su  that  the  edges  of  the  teeth  are 
visible — ^and  emit  an  utterance  of  voice  ;  it  will  sound,  ah ! 
Continue  soundiupj  this  vowel  while  you  cover  (he  mouth 
tirmly  with  the  band,  laying  the  fingers  of  the  left  hand  on 
the  right  cheek,  and  slowly  bnuging  the  \vhole  hand  across 
the  mouth  ;  the  vowel  quality  of  the  sound  will  be  changed 
with  every  diminution  of  the  vocal  aperture,  pmgressively 
becoming  uh,  aic^  oh,  oo,  as  the  hand  gradually  covers  the 
mouth.' — Bell's^  Elocutiomri/  Manual,  p.  21. 

The  changes  of  the  mouth  for  dilTerent  vowels  are  chiefly 
two,  expressed  by  the  terms  huccal  and  oral,  the  one  referring 
to  the  size  of  the  cavity  of  the  mouth,  the  other  to  the 
opening  of  the  lips.  The  modifications  of  these,  coupled 
with  the  position  of  the  tongue,  give  rise  to  all  the  varieties 
of  vowel  sound  An  estimate  has  been  made  of  the  compara- 
tive dimensions  of  tlie  two  openings  in  the  principal  vowels. 
Admitting  five  degrees  of  size,  both  of  the  opening  of  the 
mouth  and  of  the  space  between  the  tongue  and  palate,  Dr. 
Carpenter,  slightly  altering  from  Kempelen,  states  the  dimen- 
sions of  these  parts  for  the  diil'tirent  vowels  as  follows  : — 
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Of  the  consonants  a  great  many  divisions  have  been  made. 
A  certain  play  of  the  tongue,  teeth,  or  lips  is  necessary  in  all 
of  them.  This  play  may  vary  from  the  mere  quiver  of  the 
tongue  in  sounding  5,  to  the  forcible  shutting  off  of  the  sound 
by  the  sudden  closure  of  the  lips  in  p  final  The  sounds  p, 
tf  and  h,  are  connected  either  with  sudden  closures  or  with 
explosive  openings  of  the  vocal  current,  and  are  called 
fimtcs  and  also  explosive  letters.  Of  the  three,  p  being 
formed  by  the  lips,  is  called  a  labial ;  t  being  formed  by 
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the  contact  of  the  tongue  with  the  palate,  is  a  palatal  and 
also  a  defUal ;  and  k  is  a  guthival  or  tliroat-formed  ktter,  the 
ccmtact  of  the  tongue  being  much  farther  back  in  the  ptilate. 
As  all  the  consonants  are  foiTued  more  or  less  nearly  in  one 
or  other  of  these  three  positions,  a  general  division  of  them 
can  be  made  into  labials,  palatals,  atid  gnttumls.  Six  distinct 
Labials  are  enumerated,  depending  on  different  ways  of 
sounding  i^ath  the  lip  closure.  The  mute  or  explosive  p  has 
been  mentioned ;  next  to  it  is  5,  produced  by  a  less  violent 
closure,  which  allows  the  voice  to  be  heard  dining  the  act,  as 
any  one  will  feel  by  sounding  cup  and  ciib.  The  third  labial 
is  m.  This  is  a  nose  sound  ;  the  friction  of  the  air  on  the 
nasal  cavities  gives  the  hnumiing  charsictcr ;  and  the  closuitj 
of  the  lip  distinguishes  it  from  the  other  nose  sounds  ;  it  is 
thei^fore  the  nasal  labial,  while  b  is  called  the  vocal  labial. 
The  fourth  labial  is  /,  produced  by  the  upper  teeth  and  the 
lower  lip  coming  together,  and  the  breath  passing  through 
them  without  voice  ;  this  is  the  whispered  or  aspirate  labial 
When  voice  is  heard  through  this  last  closure,  we  have  t\  or 
the  second  vocal  labial,  called  the  vocal  aspirate.  Lastly,  a 
Bound  may  be  emitted  through  the  closed  lips,  making  thetn 
ribrate  or  shake  like  a  reed,  as  in  the  sound  pm  this  is  the 
Tibratinyf  labial,  or  the  labial  k  A  similar  series  can  be  de- 
scribed in  the  Palatals.  The  nmte  being  i,  the  vocal  is  d; 
there  are  two  forms  of  the  nasal,  n  and  I ;  the  aspirates  arc 
ih  (lAumb),  8,  sh,  arising  from  sligiitly  differing  pusitions  of 
the  tongue  in  its  contact  with  the  palate ;  the  vocals,  or 
audible  forma  of  these,  are  ih  (thy),  z,j;  the  vibratory  palatal 
is  the  common  n  The  Gutturals  likewise  show  the  same  list 
of  varieties.  First  k,  the  mute  ;  then  the  vocal  g  ;  the  nasal 
mg,  a  simple  sound,  though  spelt  in  our  language  with  two 
letters ;  the  aspirate  ch  (Scotch  and  German),  as  in  loch,  to- 
gether with  its  fainter  form  h ;  the  vocal  aspirate  gh^  unknown 
and  almost  unpronounceable  by  us ;  and  the  vibratory  ghr^ 
oocorring  as  a  burr  in  some  people  s  utterauca  This  classi- 
ficfttioUi  for  which  we  are  indebted  to  Dn  Amott^  may  ba 
summed  up  in  the  following  table : — 
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34  Merited  Phenomena  of  Fioicc*— The  voice,  being  a 
moving  or  active  organ,  presents  all  the  mental  facts  and 
phcDomena  belonging  to  the  moving  organs  in  general  Ex- 
ercise gives  birtli  in  it  to  a  maaa  of  feeling  of  the  muscular 
kind,  pleasurable  when  within  due  limits,  with  sense  of 
fatigue  and  need  of  repose. 

The  tension  of  the  voc-al  organs  i»  always  accompanied 
with  an  action  of  the  chest,  and  this  action  needs  to  be 
stronger  than  an  ordinary  expiration,  "When  the  eords  are 
made  vocal  without  any  reinforcement  of  the  chesty  we  have 
a  groan,  or  a  wail,  according  as  the  tension  is  small  or  great, 
the  one  being  a  deep  tone,  and  the  other  acute.  Bat  such  is 
the  association  between  high  notes  and  increased  exertion  of 
the  lungs,  that  it  is  difficult  to  produce  a  wail  with  only  the 
ordiuaiy  breathing  force. 

In  appreciating  the  pleasure  springing  out  of  vocal  exer- 
cise, or  the  sensibility  of  the  larynx  under  exertion,  we  must 
allow  for  this  action  of  the  respiratory  organs,  and  also  for 
the  sensation  of  tlie  resulting  sounds  on  the  ear.  There  can 
be  little  doubt,  however,  that  when  both  these  are  deducted 
from  the  effect,  there  still  remains  a  very  considerable  source 
of  pleasure,  due  solely  to  the  play  of  the  laryngeal  muscles, 
and  which  i-enders  the  free  employment  of  the  voice  an  im- 
portant item  of  bodily  gratification. 

35.  Besides  the  feelings  of  pleasure  or  of  pain  diffused 
from  the  vocal  apparatus,  there  is,  as  in  all  the  other  muscles, 
a  distinctive  sense  of  the  degree  of  tension  of  each  separate 
muscle,  such  as  to  indicate  the  varying  positions  of  the  tube 
and  the  vocal  cords.  We  have  one  feeling  for  the  absence  of 
tension,  another  for  a  low  degree,  a  third  for  a  higher  degree, 
and  so   on.     The  sound  produced  at  each  of  thuse  stages 
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comes  to  be  associated  with  the  correspoDding  muscular 
condition  of  the  organ,  and  hence  we  get  the  power  of  imi- 
tating sounds,  or  of  producing  them  at  pleasura  The  asso- 
ciation between  the  sound  in  the  ear  and  the  vocal  position, 
together  with  the  movement  producing  it,  enables  the  one 
to  recall  or  reinstate  the  others. 


THE  INTELLECT. 


lUE  now  proceed  to  view  tlie  Intellect,  or  the  tliliikinfj 
'  ^  fimctioti  of  the  mind  The  various  faculties  knoMTi 
as  Memory,  JiKlgment,  Abstra^ition,  Eeason,  Iina^iQation, — 
are  modes  or  varieties  of  Intellect  Although  we  can  hardly 
ever  exert  this  portion  of  our  mental  system  in  separation 
from  the  other  elements  of  mind— Feeling  and  Volition,  yet 
scientific  method  requires  it  to  be  described  apart 

Tbe  primary,  or  fimtlamenUl  attributes  of  Thought,  or 
Intelligence,  have  been  already  stated  to  be,  Consciousness 
of  Difference,  Consciousness  of  Agreement,  and  ReUtUivenesa* 
The  exposition  of  tlie  Intellect  will  consist  in  tracing  out  the 
workings  of  these  several  attributes ;  the  previous  book  con- 
taining the  enumeration  of  all  that  we  at  first  have  to  discri- 
lainate,  identify,  and  retain. 

(1.)  The  fii-st  and  most  fundatnental  profM^rty  is  the 
Consciousness  of  Difference,  or  Disckimination,  To  be  dis- 
tinctively affected  by  two  or  more  successive  impressions  is 
the  most  general  fact  of  consciousness.  We  are  never 
conscious  at  all  without  experiencing  transition  or  changa 
(This  has  been  called  the  Law  of  Eelativity.)  When  the 
mental  outburst  is  characterized  mainly  by  pleasure  or  pain, 
we  are  said  to  be  under  a  state  of  feeling.  When  the 
prominent  circumstance  is  discrimination  of  the  two  dis- 
tinct modes  of  the  transitifin,  we  are  occupied  inteUeciunllt/. 
There  are  many  transitions  that  give  little  or  no  feeling  in  tbe 
sense  of  pleasum  or  pain,  and  that  are  attended  to  ew  transi- 
tions, in  other  words,  as  Differences.  In  states  of  enjoyment 
or  sutferingj  we  cannot  be  strictly  devoid  of  tbe  consciousness 
of  difference ;  but  we  abstain  from  the  exercise  of  the  dis- 
criminating (and  the  identifying)  function,  and  follow  out  the 
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consequences  of  a  state  of  feeling  as  such,  these  being  to 
husband  the  pleasure  and  abate  the  pain,  by  voluntary  actions. 
In  the  foregoing  detail  of  the  Feelings  of  Movement  and 
the  Sensations,  the  properties  of  each,  as  regards  Feeling,  and 
as  regards  Intellect,  have  always  been  kept  distinct.  In 
some  of  the  Senses,  as  the  Organic  Sensibility,  feeling  is 
nearly  every  thing.  In  Taste  and  Smell,  both  feeling  and 
discrimination  are  fully  manifest^^d.  In  Touch,  and  still 
more  in  Hearing,  and  in  Sight,  there  are  states  of  pleasure 
and  of  pain,  and  also  a  gi*eat  number  of  sensations  that  are 
indifferent  in  those  respects,  and  whose  character  it  is  to  call 
forth  the  sensibilities  to  difference  and  to  agreement  These 
last  are  the  proper  Intellectual  Sensations.  Thus  the  degrees 
of  roughness  or  smoothness,  of  hardness  or  softness  in  Touch, 
are  nothing  as  feeling,  and  everything  as  knowledge.  Heat 
may  be  in  such  amount  as  to  give  intense  pleasure  or  pain  ; 
it  may  also  be  wanting  in  either  respect,  and  may  occupy  the 
mind  purely  with  the  consciousness  of  degree.  The  sensa- 
tions of  sound,  in  the  same  way,  may  incline  to  feeling,  as 
in  the  pleasure  of  Music,  or  to  intellect  as  in  articulation. 
Light,  colours,  and  visible  forms  have,  similarly,  a  double 
aspect. 

The  sense  of  Difference,  or  Discrimination,  has  therefore 
been  unavoidably  illustrated,  almost  to  exhaustion,  in  the 
enumeration  of  the  muscular  feelings  and  the  sensations. 
As  a  means  of  intellectual  reproduction — which  is  a  leading 
function  of  Intellect,  commonly  expressed  by  Memory — 
the  property  of  Discrimination  manifests  itself  in  one  form, 
called  the  associating  principle  of  Contrast.  As  identical 
with  the  law  of  the  Eelativity  of  all  feeling  and  knowledge, 
it  must  emerge  at  a  great  many  points,  and  be  everywhere 
tacitly  implied. 

Some  notice  will  have  to  be  taken  of  acquired  discri- 
mination, but  this  is  one  of  the  applications  of  the  lletentive 
power  of  the  mind. 

The  conscious  state  arising  from  Agreement  in  the  midst 
of  difference  is  the  natural  complement  of  the  foregoing 
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attribute ;  the  two  together  exhaust  the  primitive  forms  of 
intellectual  susceptibility.  But  in  the  order  of  exposition, 
we  shall  give  precedence  to  the  property  of  Retentiveness, 
inasmuch  as  Agreement  in  its  higher  applications  presupposes 
the  whole  range  of  our  acquired  knowledge,  which  depends 
upon  the  Betentive  function. 

(2.)  The  fundamental  property  of  Intellect,  named  Re- 
tentiveness, has  two  aspects,  or  degrees. 

First  The  persistence  or  continuance  of  mental  impres- 
sions, after  the  withdrawal  of  the  external  agent.  When  the 
ear  is  struck  by  a  sonorous  wave,  we  have  a  sensation  of 
sound,  but  the  mental  excitement  does  not  die  away  because 
the  sound  ceases  ;  there  is  a  certain  continuing  effect,  gene- 
rally much  feebler,  but  varying  greatly  according  to  circum- 
stances, and  on  some  occasions  quite  equal  to  the  effect  of 
the  actual  sensation.  In  consequence  of  this  property,  our 
mental  excitement,  due  to  external  causes,  may  greatly  outlast 
the  causes  themselves  ;  we  are  enabled  to  go  on  living  a  life 
inideas,  in  addition  to  the  life  in  actualities. 

But  this  is  not  all.  "We  have,  secondly,  the  power  of 
recovering,  or  reviving,  under  the  form  of  ideas,  past  or  ex- 
tinct sensations*  and  feeling  of  all  kinds,  without  the 
originals,  and  by  mental  agencies  alone. 


•  Although  we  can  hardly  avoid  ming  such  terms  as  *  recover,'  *  revive, 
'reproduce,'  'recoUcct,*  with  reference  to  Sensations,  it  is  to  be  borne  in  mind 
that  there  is  a  radical  difference  between  the  Sensation  and  the  recollection 
of  the  Sensation,  or  what  is  properly  termed  the  Idea.  This  fundamental 
and  uncrasible  difference  relates  to  the  sense  of  objective  reality  which  belongs 
to  the  sensation,  and  not  to  the  idea.  The  sensation  caused  by  the  sight  of 
the  sun  is  one  thing,  and  the  idea  or  recollection  of  the  sun  is  another  thing; 
for  although  the  two  resemble  each  other,  they  yet  differ  in  this  vital  paiti- 
cular.  For  certain  purposes  (as,  for  example,  in  urging  the  will  to  pursuit  or 
to  avoidance)  the  idea  can  stand  in  the  room  of  the  sensation ;  the  recollection 
of  things  answers  the  same  ends  as  the  real  presence.  But  there  is  one  great 
question  connected  with  our  science,  in  which  this  distinction  is  the  turning 
point  of  the  problem,  namely,  the  question  as  to  our  perception  and  belief  of 
an  external  world.  In  discussing  that  subject,  we  shall  have  to  attend  closely 
to  the  circumstances  that  characterize  a;»ou8ation  as  distinct  from  the  counter- 
port  idea. 
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After  the  impressian  of  a  soun<I  has  ceased  entirely,  and 
the  mind  has  been  occupied  with  other  thinga,  timt  h  a 
possibihty  of  recoveriDg  from  temporary  obliviou  the  idei^ 
or  mental  effect,  without  reproducing  the  actual  sound,    We 
remember,  or  bring  back  to  mind,  sights,  and  sounds,  aiwi 
thou;:]^bts,  that  have  not  been  experienced  for  months  or  yeara. 
This  implies  a  still  higlier  mode  of  retentiveueds  than  llie 
previous  fact ;  it  supposes  that  something  has  been  engimntj 
iu  the  mental  structure ;  that  an  eileet  lias  been  produced  ot 
a  kind  that  succeeding  impressions  have  not  been  able  to  blot 
out    Now,  one  medium  of  the  restoration  to  consciousness  of 
a  Iiarticular  past  state,  is  the  actual  presence  of  some  imprej- 
sion  that   had  often  occurred  in  company  with  that  state, 
Hiiis  we  are  reminded  of  a  name — as  ship,  star,  tree — ^liy 
seeing  the  thin ff;  the  previous  concurrence  of  name  and  thing 
has  led  to  a  mental  companionship  between  the  two.     Impres- 
sions that  have  frequently  accompanied  one  another  in  thoj 
mind  grow  togetlier.  so  as  to  become  at  last  almost  insepar-1 
able :  we  cannot  have  one  without  a  disposition  or  prompting  j 
to  renew  all  the  rest     This  is  the  highest  form  of  the  Retiaa- 
tive,  or  plastic,  pTOperty  of  the  mind.     It  will  be  exemplified] 
ui  length  under  the  title  of  A  ssocitttiitn  by  Coniujuittf. 

(3.)  The  remaining  property  of  Intellect  is  consciousness  < 
Aaui^iEMENT.  Benidos  the  consciousness  of  diiference,  the  mind] 
is  also  aflected  by  agreement  rising  out  of  partial  diflerenc 
The  coniinuance  of  the  same  impression  produces  no  effect 
but  after  experiencing  a  certain  impi*essiou  and  passing  away  J 
from  it  to  something  else,  the  recurrence  of  the  first  causes  al 
t'trtaiu  shuck  or  btiirt, — the  shock  of  recognition  ;  which  iaJ 
all  the  gi^eater  according  as  the  circumstances  of  the  preaenti 
and  of  the  past  occuiTence  are  diOerent  Change  produc 
one  efilect  the  eti'ect  called  discrimination  ;  Similarity  in  thel 
midst  of  change  produces  a  new  and  distinct  effect ;  and  the 
are  the  two  modes  of  intellecLual  stiniulatiuiij  the  two  constitu- 
ents of  knowledge.  When  we  see  in  the  child  the  features  ofl 
the  man,  we  ai-e  struck  by  agi'eemeut  in  the  midst  of  differcncak| 

This  power  of  recognition,  identification,  or  discovery  of 
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likeness  in  unlikt^ness,  is  another  means  of  brinfjing  to  mind 
past  ideas ;  and  is  spoken  of  as  the  Associatimj,  or  Rcpro' 
dudive  principle  of  Simil.\ritt.  We  are  as  often  reminded 
of  things  by  their  resemblance  to  something  present,  as  by 
their  previons  'proximity  to  what  is  now  in  the  view.  Con- 
tiguity and  Similarity  express  two  great  principles  or  forces 
of  mental  reproduclion ;  they  are  disthiet  powers  of  the  mind, 
varying  in  degree  among  individuals — the  one  sometimes 
preponderating,  and  sometimes  the  other.  The  first  governs 
Acquisition,  the  second  Invention. 

The  commonly  recognized  intellectual  faculties,  enumer- 
ated by  Psychologists  with  much  discrepancy,  in  so  fur 
as  they  do  not  involve  Feeling  and  Volition,  are  resolvable 
into  these  three  primitive  properties  of  Intellect — Discri- 
mination, Retention,  Similarity.  The  facidty  exiled  ilemory 
is  almost  exclusively  founded  in  the  Retentive  power,  althon-jh 
sometimes  aided  by  Similarity.  The  processes  of  Reason  and 
Abstraction  involve  Similarity  chiefly ;  there  being  in  both 
the  identification  of  resembling  things.  What  is  termed 
Judgment  may  consist  in  Discrimination  on  the  one  hand, 
or  in  the  Sense  of  Agreement  on  the  otlier :  we  determine 
two  or  more  things  either  to  differ  or  to  agree.  It  is  im- 
possible to  find  any  case  of  Judging  that  dcFe^  not,  in  the 
.  last  resort,  mean  one  or  other  of  these  two  essential  activities 
of  the  intellectv  Lastly,  Imagination  is  a  ]>roduct  of  all  the 
three  fundamentals  of  our  intelligence,  with  the  addition  of 
on  element  of  Emotion. 

The  exposition  of  Intellect  proper  will  consist  mainly  in 
a  full  development  of  the  two  processes  of  Retentiveuess  and 
Agreement.  These  will  constitute  the  two  first  chapters,  A 
third  chapter  will  be  devoted  to  the  cases  of  Complicated 
mental  Reproduction,  including  the  assoeiation  by  Contrasts 
A  fourth  will  deal  with  the  applic4itions  of  the  intellectual 
forces  to  form  new  constructions — the  Creative  or  Inventive 
faculty  of  the  mind. 

The  purposes  to  be  served  by  a  scientific  discussion  of 
our  intellectual  powers  are  these :— 


1  \|E  now  proceed  to  view  the  Intellecti  or  the  tliiiilciiig 
'  ^  fuoction  of  the  mind.  The  various  faculties  known 
as  Memory,  Judgment,  Abstraction,  Keason,  Imagination, — 
are  modes  or  varieties  of  Intellect.  Although  we  can  hardly 
ever  exert  this  portion  of  our  mental  system  in  separation 
from  the  other  elements  of  mind — Feeling  and  Volition,  yet 
scientific  method  requires  it  to  be  described  apart 

The  primary,  or  fundfiment-il  attributes  of  Thought,  or 
Intelligencei  have  been  already  stated  to  be.  Consciousness 
of  Difference,  Consciousness  of  Agreement,  and  Rchntiveness, 
The  exposition  of  tbe  Intellect  will  consist  in  tracing  out  the 
workings  of  these  several  attributes  ;  the  previous  book  con- 
taining the  enumeration  of  all  that  we  at  first  have  to  discri- 
minate, identify,  and  retain. 

(L)  The  first  and  most  fundamental  property  is  the 
Consciousness  of  Difterence,  or  DisciriMiKATioN.  To  he  tlis- 
tinctively  affected  by  two  or  more  successive  impressions  is 
the  most  general  fact  of  consciousness.  We  are  never 
conscious  at  all  without  experiencing  transition  or  change. 
(This  has  been  called  the  Law  of  Relativity.)  When  the 
mental  outburst  is  characterized  mainly  by  pleasure  or  pain, 
we  are  said  to  be  under  a  state  of  feeling.  When  the 
prominent  circumstance  is  discrimination  of  the  two  dis- 
tinct modes  of  the  transiticm,  we  are  occupied  intdkctnalbj. 
There  are  many  transitions  that  give  little  or  no  feeling  in  tlie 
sense  of  pleasure  or  pain,  and  that  are  attended  to  cw  transi- 
tions, in  other  M\irds,  as  Dit^ferences.  In  states  of  enjoyment 
or  fiuffering,  we  cannot  be  strictly  devoid  of  the  consciousness 
of  difference ;  but  we  abstain  from  the  exercise  of  the  dia- 
criminating  (and  the  identifying)  function,  and  follow  out  the 
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consequences  of  a  state  of  feeling  as  such,  these  being  to 
husband  the  pleasure  and  abate  the  pain,  by  voluntary  actions. 

In  tlie  foregoing  detail  of  the  Feelings  of  Movement  and 
the  Sensations,  the  properties  of  each,  as  regards  Feeling,  and 
as  regards  Intellect,  have  always  been  kept  distinct.  In 
some  of  the  Senses,  as  the  Organic  Sensibility,  feeling  is 
nearly  every  thing.  In  Taste  and  Smell,  both  feeling  and 
discrimination  are  fully  manifested.  In  Touch,  and  still 
more  in  Hearing,  and  in  Sight,  there  are  states  of  pleasure 
and  of  pain,  and  also  a  gi'eat  number  of  sensations  that  are 
indififerent  in  those  respects,  and  whose  character  it  is  to  call 
forth  the  sensibilities  to  difiference  and  to  agreement  These 
last  are  the  proper  Intellectual  Sensations.  Thus  the  degrees 
of  roughness  or  smoothness,  of  hardness  or  softness  in  Touch, 
are  nothing  as  feeling,  and  everything  as  knowledge.  Heat 
may  be  in  such  amount  as  to  give  intense  pleasure  or  pain  ; 
it  may  also  be  w^anting  in  either  respect,  and  may  occupy  the 
mind  purely  with  the  consciousness  of  degree.  The  sensa- 
tions of  sound,  in  the  same  way,  may  incline  to  feeling,  as 
in  the  pleasure  of  Music,  or  to  intellect  as  in  articulation. 
Light,  colours,  and  visible  forms  have,  similarly,  a  double 
aspect. 

The  sense  of  Difference,  or  Discrimination,  has  therefore 
been  unavoidably  illustrated,  almost  to  exhaustion,  in  the 
enumeration  of  the  muscular  feelings  and  the  sensations. 
As  a  means  of  intellectual  reproduction — which  is  a  leading 
function  of  Intellect,  commonly  expressed  by  Memory — 
the  property  of  Discrimination  manifests  itself  in  one  form, 
called  the  associating  principle  of  Contrast.  As  identical 
with  the  law  of  the  Relativity  of  all  feeling  and  knowledge, 
it  must  emerge  at  a  great  many  points,  and  be  everywhere 
tacitly  implied. 

Some  notice  w'ill  have  to  be  taken  of  acquired  discri- 
mination, but  this  is  one  of  the  applications  of  the  Ketentive 
power  of  the  mind. 

The  conscious  state  arising  from  Agreement  in  the  midst 
of  difference  is  the  natural   complement  of  the  foregoing 
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attribute ;  the  two  together  exhaust  the  primitive  forms  of 
intellectual  susceptibility.  But  iu  the  order  of  exposition, 
WG  shall  give  prcceJetici^  to  the  property  of  Retentiveness, 
inasmuch  as  Agreemeut  in  its  higher  applications  presupposes 
the  whole  range  of  our  acquired  knowledge,  which  depends 
upon  the  Retentive  function. 

(2.)  The  fundamentitl  property  of  Intellect,  named  Ee- 
TENTiVENESS,  has  two  aspects,  or  degrees. 

Fii'st  The  persistence  or  continuance  of  mental  impres- 
sions, after  the  withdrawal  of  the  external  agent  When  the 
car  is  stnick  by  a  sonorous  wave,  w^e  have  a  sensation  of 
sound,  but  the  meotnl  excitement  does  not  die  away  because 
the  sound  ceases  ;  there  is  a  certain  continuing  etfect,  gene- 
rally much  feebler,  but  varying  greatly  according  to  circum- 
stances, and  on  sonie  occasions  quite  equal  to  the  e fleet  of 
the  actual  sensation.  In  consequence  of  this  property,  our 
mental  excitement,  due  to  external  causes,  may  greatly  outlast 
the  causes  themselves  ;  we  are  enabled  to  go  on  living  a  life 
iandeas,  in  addition  to  the  life  in  actualities. 

But  this  is  not  all  AVe  have,  secondly,  the  power  of 
recovering,  or  reviving,  under  the  form  of  ideas,  past  or  ex- 
tinct sensations*  and  feeling  of  all  kinds^  without  the 
originals,  and  by  mental  agencies  alone, 

♦  Although  we  cfln  hardly  avoid  uning  snch  tcrm«  Jia  ■  recoTer,'  *  iH^Wire, 
*  reproduce/  *  recollect,'  with  reference  to  Sunaation*,  it  ii  to  bo  home  in  mind 
thtti  there  is  a  radical  ditferenco  between  the  Sensation  and  the  ffcolb-ction 
€d  the  Sftnsation,  or  what  ia  property  tcnuL^d  the  Idea.  This  fundamental 
And  nnerasihlo  dia^runco  relates  to  tho  atjnso  of  offjttitvt  reality  which  botonga 
to  th«  sensation,  and  nr>t  to  the  idcai^  The  HensutioD  casaed  by  the  eight  of 
tli«  sun  is  one  things  and  tho  idea  or  recoUoction  of  the  aun  is  anothor  thing; 
f*»r  although  tho  two  resemblo  each  other,  they  yet  differ  in  this  vitnl  partt- 
etUar.  For  c<:irtain  purposes  (as,  for  example,  in  urging  tho  will  to  pursuit  or 
to  aroidanee)  the  ideu  can  stand  in  the  room  of  tbe  sanaation  ;  the  n?col lection 
of  things  answcn)  the  sumc  ends  as  tho  real  preaenoOt  But  there  is  one  great 
qti#*iitiun  connected  with  our  icicnce^  in  which  this  distinction  if  tho  himing 
point  of  the  problem,  namely,  Ihe  question  as  to  our  perception  and  belinf  of 
an  external  world.  In  discuswing  thrit  subjuct,  we  shall  have  to  Hlt^^nd  closely 
itf  Uia  circumatancea  that  chamcteriie  a»tu^tiirn  a^  diHinct  from  thu  cuuuli'i* 
pftiitdea. 
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After  the  impression  of  a  sound  has  ceased  eutirely»  and 
the  mind  has  been  occupied  with  other  things,  there  is  a 
possibility  of  recovering  from  temporary  oblivion  the  idea, 
or  mental  eHect,  ivithout  reproducing^  the  actual  sound*  We 
remember,  or  briog  back  to  mind,  sights,  and  sounds,  and 
thoughts,  that  have  not  been  experienced  for  months  or  years. 
Thia  implies  a  still  higher  mode  of  retentivenesa  than  the 
previous  fact ;  it  supposes  that  something  has  been  engi'ained 
in  the  mental  stnictnre;  that  an  effect  Ims  been  produced  of 
a  kind  that  succeeding  impressions  have  not  been  able  to  blot 
out.  Now,  one  medium  of  the  restoration  to  consciousness  of 
a  particular  past  state,  is  the  actual  presence  of  some  impres- 
sion that  had  often  occurred  in  company  with  that  state. 
Thus  we  are  reminded  of  a  Tiame — as  ship,  star,  tree — hy 
seeing  ihethinf/  ;  the  previous  concurrence  of  name  and  thing 
has  led  to  a  mental  companionship  between  the  two.  Impres- 
sions that  have  frequently  acconipauied  one  another  in  the 
mind  grow  together,  so  as  to  become  at  last  almost  insepar- 
able :  w^e  c4innot  have  one  without  a  disposition  or  prompting 
to  renew^  all  the  rest.  This  is  tlie  highest  form  of  the  Helen- 
tive,  or  plastic,  property  of  the  mind*  It  viill  be  exemplified 
at  length  under  the  title  of  A  ssociaiion  by  Contiguity. 

(3.)  The  remaining  property  of  Intellect  is  cunseiousness  of 
Agreement.  Besides  the  consciousness  of  dilTerence,  the  mind 
is  also  aflected  by  agi^eement  risiug  out  of  partial  dilTerence. 
The  continuance  of  the  same  impression  produces  no  eftect, 
but  after  experiencing  a  certain  impression  and  passing  away 
from  it  to  something  else,  the  recurrence  of  the  first  causes  a 
certain  shock  or  h\m% — the  shock  of  recognition ;  which  is 
all  the  greater  according  as  the  circumstances  of  the  present 
and  of  the  past  occurrence  are  ditfcrent  Change  produces 
one  effect,  the  et^ect  called  discrimination ;  Similarity  in  the 
midst  of  change  produces  a  new  and  distinct  effect ;  and  these 
am  the  two  modes  uf  intellectual  stimulatiun,  the  two  constitu- 
f^uts  of  knowledge.  ^Vhen  we  see  in  the  child  the  features  of 
the  man,  we  are  struck  by  agreement  in  the  miilst  of  ditllaenca 

This  power  of  recognition^  identification,  or  discovery  uf 
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likeness  in  unlikeness,  is  another  means  of  bringing  to  mind 
past  ideas ;  antl  is  spoken  of  as  the  Assoeiaiing,  or  Rrpro- 
dudive  principle  of  SiMiuvaiTV.  We  are  as  often  reminded 
of  things  by  their  re^rnMance  to  something  present,  as  by 
their  previous  proximity  to  what  is  now  in  tlie  view.  Con- 
tiguity and  Siiiiilarity  express  two  great  principles  or  forces 
of  mental  rcprodnctimi ;  they  are  distinct  powers  of  the  mind, 
varying  in  degree  among  individuals^ — the  one  sometimes 
preponderating,  and  sometimes  the  other.  The  first  governs 
Acquisition^  the  second  Invention. 

Tlie  commonly  recognized  intellectual  faculties,  enumer- 
ated by  Psychologists  with  much  discrepancy,  in  so  far 
as  they  do  not  involve  Feeling  and  Volition,  are  resolvalde 
into  these  three  primitive  properties  of  Intellect— Discri- 
iuiDation,  Retention,  Similarity.  The  faculty  called  >Iemory 
is  almost  exclusively  founded  in  the  Retentive  power,  although 
sometimes  aided  by  Similarity.  The  pmcesses  of  Reason  and 
Abstraction  involve  Similarity  chiefly;  there  being  in  botli 
the  identification  of  resembling  things.  What  is  termed 
Judgment  may  consist  in  Discrimination  on  the  one  hand, 
or  in  the  Sense  of  Agreement  on  the  other ;  we  determine 
two  or  more  things  either  to  diiler  or  to  agree.  It  is  im- 
possible to  find  any  case  of  Judging  that  doe^  not.  in  the 
.  last  resort,  mean  one  or  other  of  these  two  essential  activities 
of  the  intellectv  Lastly,  Imagination  is  a  product  of  all  the 
three  fundamentals  of  our  intelligence,  with  the  addition  of 
an  element  of  Emotion. 

The  exposition  of  Intellect  proper  will  consist  mainly  in 
a  full  development  of  the  two  processes  of  Retentiveness  and 
Agreement.  These  will  constitute  the  two  first  chapters.  A 
third  chapter  will  be  devoted  Xo  the  cases  of  Complic^ited 
mental  Rt'productLon,  including  the  association  by  Contrast 
A  fourth  will  deal  with  the  applications  of  the  intellectual 
forces  to  form  new  constmctions — the  Creative  or  Inventive 
&calty  of  the  mind. 

The  purposes  to  be  served  by  a  scientific  discussion  of 
OfET  intellectual  powers  are  these :— 
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1.  The  explanation  of  the  Laws  that  regulate  the  stream 
and  Succession  of  our  Thoughts  is  calculated  to  gratify  our 
curiosity,  or  the  natural  desire  of  knowing  the  causes  of 
things.  Every  person  alive  to  the  pleasures  of  knowledge  is 
led,  by  this  prompting,  to  inquire  into  the  laws  that  simplify 
the  great  complications  of  the  world.  And  there  is  no  de- 
partment where  this  desire  is  more  likely  to  arise  than  in 
the  ever  present  workings  of  the  mind  itself. 

2.  The  theory  of  the  intellectual  powers  affords  a  means 
of  representing  and  explaining  the  differences  of  Intellectual 
Character  in  human  beings.  Such  differences  must  refer  to 
one  or  other  of  the  fundamental  attributes  of  our  intelli- 
gence, and  be  susceptible  of  classification  accordingly. 

3.  The  art  of  Education  must  be  grounded  upon  an  accu- 
rate knowledge  of  the  attribute  of  Eetentiveness.  We  should 
endeavour  to  find  out  the  circumstances  tliat  favour,  and 
those  that  thwart,  the  process  of  mental  acquisition. 

What  Locke  termed  the  *  Conduct  of  the  Understanding/ 
meaning  the  economical  and  effective  employment  of  all  our 
intellectual  forces,  includes  education,  and  some  things 
besides.  It  implies  the  methods  of  directing  and  aiding  us 
in  the  higher  operations,  as  Reasoning  and  Invention.  The 
presumption  is  that  a  knowledge  of  the  tools  that  we  work 
with,  may  occasionally  assist  us  in  using  them  to  the  best 
advantage. 

4.  There  are  certain  questions  of  vital  interest,  whose 
solution  turns  on  ascertaining  what  parts  of  our  intelligence 
are  jrri^Mvc  and  what  acquired.  Such  are  the  Perception 
of  a  Material  World  and  the  Origin  of  our  ideas  of  Space, 
Time,  and  Cause. 

5.  The  theory  of  what  constitutes  Knowledge,  what  are  the 
limits  of  human  knowledge,  and  what  is  the  nature  of  legiti- 
mate Explanation,  must  needs  gi'ow  out  of  the  investigation 
of  our  intellectual  powers.  It  was  to  ascertain  exactly  what 
man  is  competent  to  know,  that  Locke  applied  himself  to  the 
enquiries  that  are  tlie  subject  of  his  Essay,  the  publication 
of  which  was  an  epoch  in  the  science  of  mind. 
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HETENTIVENESS-LAW  OF  CONTIGUITY. 


1,  'pITIS  principle  is  the  basis  of  Memory,  Habit,  and  the 
■^  Acquired  I'owcrs  in  general.  Writers  on  Meulal 
Science  have  described  it  under  various  names.  Sir  William 
Hamilton  terms  it  the  law  of  '  Kedintegration/  regarding  it 
as  the  principle  whereby  one  part  of  a  whole  brings  np  the 
other  parts,  as  when  the  first  words  of  a  qnotiition  recall  the 
remainder,  or  one  honse  in  a  street  suggests  the  succeeding 
ones.  The  associating  links  called  Order  in  Time.  Order  in 
Place,  aud  Cause  and  Eliect,  are  all  included  nnder  it  We 
might  also  name  it  the  law  of  Associatiun  proper,  of  Adhe- 
Bion*  Mental  Adhesiveness,  or  Acquisition. 

The  following  is  a  general  statemt^nt  of  this  mode   of 
mental  reproduction. 

Actions,  Sensations,  and  States  of  Feeling,   occurring 
together  or  in  close  succession,  tend  to  grow  together, 
or  cohere,  in  such  a  way  that,  when  any  one  of  them 
is  afterwards  ]>resented  to  the  minil,  the  others  are 
apt  to  be  brought  up  in  idea. 
There  are  various  circumstances  or  conditions  that  regu- 
late and  modify  the  opemtion  of  this  principle,  so  as  to 
render  the  adhesive  growth  more  or  less  rapid  and  secure. 
These  wd!  be  best  brought  out  by  degrees  in  the  course  of 
the  eotposition.     Aa  a  general  rule,  Repetition  is  necessary  in 
order  to  render  colicrent  in  the  mind  a  train  or  aggregate  of 
images,  as,  for  example,  the  successive  aspects  of  a  pano- 
rama, with  a  siUficient  degree  of  force  to  make  one  suggest 
the  others  at  an  after  period.     The  precise  degree  of  repetttitm 
needed  depends  on  a  variety  of  causes,  the  quidity  of  the 
individual  mind  being  one. 
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MOVEMENTS. 


2.  I  shall  commence  the  detailed  exposition  of  the  Law 
of  Contiguity  with  the  case  of  Muscuhir  Activity,  iiicliidinLij 
under  this  head  all  kinds  of  movements,  attitudes,  and  eti'orta 
of  resistance. 

Thix>ngh  the  intellectual  property  of  adhesiveness  or 
plasticity,  as  expressed  by  this  principle  of  contiguous  asso- 
ciation»  movements  can  be  linked  together  in  trains,  and 
made  to  succeed  each  other,  with  the  same  certainty  and 
invariable  sequence  as  we  find  in  the  instinctive  successions 
of  rhythmical  action,  already  discussed.  The  complicated 
evolutions  of  a  dance  come  to  tJow  of  their  own  accord,  no 
less  than  the  movements  on  all  fours  of  the  newly-dropped 
lamb* 

We  may  begin  with  remarking  the  operation  of  the  atlho* 
sive  principle  upon  the  Spotitaneous  and  Instinctive  actions 
themselves,  Tliese  actions  are  plainly  confirmed  and  invi* 
gorated  by  repetition.  Although  many  creatures  can  walk 
as  soon  as  they  are  born,  they  walk  much  better  after  a  little 
practice.  Here,  however,  we  cannot  easily  make  allow*anc<^ 
for  the  growth  of  the  parts  themselves,  apart  from  the  effect 
of  exercise.  The  muscles  of  the  limbs  increase  in  size,  and 
the  nerve-centres  that  stimulate  and  sustain  the  rhythmical 
movements  acquire  more  development,  through  time  alone. 
By  practice,  that  is,  by  repetition,  the  infiint  sucks  with  more 
ease  and  vigour.  In  learning  to  walk,  exercise  undoubtedly 
concurs  with  tlie  primitive  alternating  tendency  of  tlie  limbs. 
The  muscles  of  the  body  are  strengthened  by  growth ;  this 
growth  is  accelerated,  if  they  are  regularly  exercised  within 
limits  ;  and  the  very  same  is  likely  to  be  true  of  the  nerves 
and  nerve-ceutres  that  dictate  the  flow  and  alternj^tion  of 
muscular  movements. 

I  have  endeavoured  to  establish,  as  a  fact,  the  spon- 
taneous commencement  of  all  the  actions  that  we  tenn 
volnutary.  The  limbs,  the  features,  the  eyes,  the  voice,  the 
tongue,  the  jaw,  the  head,   the  trunk,   &c.,  begin  to  move 
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eoDsequence  of  an  unpronipted  flow  of  Btiiiinlus  from  the 
ve-oentres;  this  flow  will  be  sometimes  to  one  set  of 
members,  and  sometimes  to  atn>tlier,  so  tliat  the  organs  may 
act  separately  and  indepenrlentlj  under  the  iiilluenee  thus 
imparted.  Now,  such  spontaneous  movements  are  without 
doubt  confirmed  by  repetition,  and  are  thereby  made  to  reeui* 
more  readily  in  the  future.  Any  movement  struck  out  by 
centml  energy  leaves,  as  it  were,  a  track  behind ;  a  less 
xmt  of  nervous  impulse  will  be  rec^uired  for  its  renewal, 
a  spontaneous  stimulus  the  hands  are  closed ;  the  act 
of  closing  determiues  a  current  or  bent  in  that  direction, 
and  the  next  exertion  is  so  much  the  easier  By  one 
prompting,  the  amis  are  raised  and  lowered  alternately  j 
by  another,  they  ai^  moved  forwards  and  backwards ;  in 
the  course  of  a  few  repetitions,  adhesiveness  comes  in  aid 
of  the  inward  stimulus,  and  the  movements  grow  more  fre- 
quent and  more  decided.  Through  the  spontaneous  action  of 
the  centres,  the  eyes  am  moved  to  and  fro,  and  iteration  gives 
fftcility  to  the  exercise.  So  the  voice  is  moved  variously  by 
ao  impulse  from  within,  and  each  movement  and  note  is 
mjwle  easier  for  the  next  occasion  when  I  be  centres  discharge 
their  energy  by  that  channel.  The  tongne  is  an  organ  with 
many  movements,  and  all  voluntary ;  these  eonuuence  of 
tbeir  own  accord^  and  are  strengthened  and,  as  it  were, 
loped  by  re[)etition.  The  incliuations  and  sweep  of 
*fte  head,  and  of  the  trunk  generally,  are  of  the  same  class. 
TTie  iteration  of  all  tliese  various  movements  does  not 
:e  them  voluntary  movements,  in  the  proper  sense  of 
expression  ;  bat  it  prepares  tbem  for  becoming  such 
by  a  future  and  distinct  acquisition.  It  makes  them  recur 
more  frequently  and  more  readily,  enbancing  the  spontaneous 
impnlse  of  the  centres.  On  some  one  occasion,  the  voice 
sotmds  a  high  note.  As  to  the  first  stimulus  of  the  vocal 
energy^  we  can  say  nothing  farther  than  that,  with  all  tho 
active  organs,  there  is  associated  a  U'irvous  bottery  for  com- 
mencing their  movements.  After  an  interval,  the  same  high 
AoCe  IB  struck  by  a  like  discharge  from  the  pK»pc?r  centre. 
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When  several  repetitions  have  occurred  in  this  way,  a  facility 
is  gained ;  either  a  less  tension  of  the  centre  will  originate 
the  note,  or  it  will  be  better  sustained  when  it  comes.  Thus 
it  is  that  a  variety  of  detached  movements  are  getting  them- 
selves prepared  for  subsequent  use.. 

To  persons  that  have  not  reflected  on  the  very  great 
difiiculty  and  labour  attending  the  growth  of  voluntary 
movements  in  infancy,  this  hypothesis  of  spontaneity  so 
much  dwelt  upon,  will  seem  uncalled  for  and  unlikely.  But 
I  shall  have  to  show,  at  a  later  stage,  how  impossible  it  is, 
without  a  supposition  of  this  kind,  to  account  for  the  com- 
mencement of  the  will. 

3.  We  pass  next  to  the  acquisition  of  Aggregates  and 
Trains  of  Movements  as  exemplified  in  mechanical  operations 
generally.  I  assume  the  case  of  an  individual  already  able 
to  command  the  limbs,  or  other  parts,  as  directed  by  another 
person,  or  by  an  example  set  for  imitation. 

The  simplest  instance  is  the  joining  of  a  movement  to 
one  already  established.  Take  the  case  of  walking,  and 
suppose  that  we  desire  to  communicate  a  peculiar  set  of  the 
limb,  for  example,  the  turning  out  of  the  toes.  A  voluntary 
act,  directed  to  the  muscle  that  rotates  the  thigh  outward, 
gives  the  requisite  position  to  the  foot ;  and  the  act  is 
sustained  while  the  walking  movement  goes  on.  By  this 
means,  there  grows  up  in  course  of  time  an  adhesion  between 
the  tension  of  the  rotator  muscles  and  the  several  movements 
of  walking;  and  at  length  they  coalesce  in  one  complex  whole, 
as  if  they  had  been  united  in  the  original  mechanism  of  the 
system.  So  the  power  of  performing  the  diag(mal  step  in 
military  exercises  is  acquired  by  combining,  with  the  ordi- 
nary walking  impulse,  a  lateral  movement  determined  origi- 
nally by  an  express  volition.  In  first  learning  to  walk,  the 
preserving  of  the  balance  demands  a  combination  of  trunk 
movements  with  the  forward  movements  of  the  limbs. 

The  acquiring  of  articulate  Speech  extensively  involves 
the  same  agglutination.  Every  letter  stands  in  need  of  an 
adjustment  of  tongue,  jaws,  and  lips,  difficult  at  first,  but  at 
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last  90  easy  that  we  do  not  kuow  that  we  are  perforiniiig  a 
complicated  act. 

Take  next  a  train  or  siicceJ5sion  of  movements.  Th*i 
sequence  of  acts  in  eating  is  one  of  our  earliest  actiuirerantita. 
The  lifting  of  the  morsel  by  the  spoon  or  fork,  the  carrying 
of  it  to  the  mouth,  the  opening  of  the  mouth  at  the  right 
'moment,  the  actio ii  of  the  jaws  aod  tongue,— all  exhibit  a 
succession  of  regulated  acts  fixed  into  mechanical  cohei'ence 
and  certainty,  by  the  mere  fact  that  they  have  been  made  t<i 
succeed  each  other  a  great  number  of  times.  The  action  of 
canyirig  the  hand  to  the  mouth  is  followed  by  the  opening 
of  the  jaws,  as  surely  as  the  two  alternate  acts  concerned  iu 
breathing  give  birth  to  each  other. 

In  most  mechanical  successions,  the  feeling  of  the  effecfc 
produced  at  each  stage  is  a  link  in  the  transition  to  the  next 
Thus,  in  writing,  the  sight  of  the  part  last  formed  is  thu 
preamble  to  what  comes  next^  as  much  so  as  the  motion 
executed  ;  in  which  case,  the  sequeuoo  is  not  one  of  pure 
motions — one  motion  bringing  ou  the  next  in  the  habitual 
order.  This  mixture  of  sensations  and  motions  in  complex 
trains  will  form  a  separate  head  ;  I  am  desirous,  at  the  pi*e- 
sent  stage,  to  select  a  few  examples  of  actual  or  pure  move- 
ments linked  together,  without  any  other  element  being 
present  As,  however,  the  guidance  by  the  feeling  b  neces^^iry 
in  the  course  of  learning  any  mechanical  effort,  the  fixing  of 
movements  in  a  train,  indepeudently  of  such  guidance,  is  the 
lad  dage,  or  highest  perfection  of  mechanical  acquirement. 
Thus,  when  one  is  playing  on  a  pianoforte,  and  attending  to 
something  else  at  the  same  time»  the  sequence  may  be  said  to 
consist  of  pure  movements :  that  is  to  say,  each  stroke  \% 
associated  with  another  definite  stroke  or  touch,  through  tho 
whole  succession  of  the  piece.  Yet,  even  in  this  case,  it  is 
difficult  to  say  how  much  there  is  of  a  kind  of  latent  sensation 
in  tlie  fingers  and  the  ear,  acting  along  with  the  association 
of  pure  moveraenta. 

A  deaf  person  speaking  must  depend  almost  entirely  on 
the  associated  sequence  of  movements ;  tho  only  other  assist- 
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ance  is  the  Tnusciilar  feelings  themselveSj  wliich  always  connt 
for  sometliiog.  In  saying  over,  to  one's  self,  words  committed 
by  rote,  the  sequence  of  articulate  motions  is  perfect.  One  wonl 
uttered  brings  on  the  next,  independently  of  either  hearing  or 
the  consciousness  of  articulation.  This  is  a  proof  of  th« 
very  great  aptitude  for  associated  movement  belonging  to  the 
vocal  oi^ans ;  hardly  any  other  pari  of  the  body,  not  even  the 
hands^  can  acquire  such  perfection  of  unconscious  dexterity. 
In  knitting,  there  is  probably  the  same  st-queuce  of  move- 
ments, acquired  after  thousands  of  repetitions.  The  simpler 
figures  of  dancing  can  be  gone  through,  with  this  mechanical 
and  unconscious  certainty,  after  a  great  amount  of  practice ; 
but  the  docility  of  the  lower  limbs  is  far  inferior  to  the 
hands,  while  these  are  second  to  the  voice. 

The  difficulty  of  forming  a  perfect  association  of  mere 
movements,  and  the  dependence  of  most  of  the  mechanical 
tmins  upon  the  sense  of  the  eflect  produced,  are  curiously 
illustrated  in  paraly^ied  sensibility.  Thus,  there  is  an  often- 
quoted  case  of  a  woman  that  could  not  hold  a  baby  in  her 
arms  except  by  keeping  her  eyes  fixed  upon  it  She  hafl  no 
sense  of  w^eight  in  her  arms,  and  the  sustained  tension  of  the 
muscles  was  not  sufficiently  associated  with  the  taking  up  uf 
the  child,  by  the  mnseular  link  alone.  The  sight  of  the  eye 
was  able  to  supply  the  want  of  arm  sensibility,  but  both 
could  not  be  dispensed  with. 

A  more  familiar  example  of  the  same  fact  is  the  signing 
of  one's  name— an  operation  that,  by  repetition,  has  been 
brought  up  to  the  highest  pitch  of  automatic  or  mechanical 
sequence ;  and  yet»  when  we  make  our  signature  without 
seeing  it,  the  execution  is  very  faulty. 

It  is  the  linking  together  of  movements,  so  perfectly  as  to 
make  them  succeed  one  another  without  consciousness,  that 
brings  the  acquisitions  into  comparison  with  the  instincts. 
Such  actions  are  sometimes  called  secondary-antomatic. 

Although  very  few  of  the  cases  of  mechanical  acquire- 
ment in  general  can  belong  to  the  class  we  are  now  consid- 
ering, there  are  important  distinctions  of  human  chamcter. 


4 


CONDITIONS  OF  RBTENTIVENISS. 


333 


founded  on  the  facility  of  acquiriug  traius  of  movement,  so 
as  to  uphold  them  with  the  least  possible  help  froui  the 
^'Hiding  sensations  and  ideas.  The  trains  of  action  so  ac- 
quired cost  the  smallest  amount  of  mental  fatigue  in  the 
performance ;  they  may,  moreover,  go  on  wlule  the  mind  is 
emjjloyed  upon  other  thin^^s, 

4  In  regard  to  the  conditions  that  regnlate  the  pace  of 
our  various  acquisitions,  some  are  general,  others  are  special 
to  individual  kinds. 

The  general  conditions  are  these  : — 

I,  A  certain  amount  of  Continuance,  or  Repetition  of  the 
matter  to  be  learned,  is  requisite  :  and  the  greater  the  con- 
tinuance, or  the  more  fi'equent  the  repetition,  the  greater  the 
progress  of  the  learner.  Deficiency  in  the  other  conditions 
has  to  be  made  up  by  a  protracted  iteration. 

IL  The  Concentration  of  the  mind  is  an  impoii;ant  con- 
dition. This  means  physically  that  the  forces  of  the  nervous 
system  are  strongly  engaged  upon  tlie  partieiiiar  act,  which 
is  possible  only  by  keeping  the  attention  from  wand**ring  to 
other  things.  It  is  well  known  that  distraction  of  mind  is  a 
bar  to  acquirement. 

There  are  various  modes  of  attaining  the  desired  concen- 
tration. It  is  a  voluntary  act,  prompted  by  present  and  by 
future  pleasures  and  pains. 

The  greatest  of  all  motives  to  concentration  is  a  present 
enjoyment  of  the  work  in  hand.  Any  exercise  possessing  a 
special  charm  detains  us  by  immediate  attraction ;  every- 
thing else  is  neglected  so  long  as  the  fascination  lasts.  This 
is  the  inherent  power  of  the  will  in  its  inimr<liate  and  most 
efficient  manifestation — a  present  pleasure  furthering  a  pre- 
sent action.  It  explains  the  great  influence  of  what  is  called 
the  Taste  for  a  special  pui-suit.  The  taste  or  fascination  fur 
niuaic^  for  science,  for  business,^ — keeps  the  mind  of  the 
learner  exclusively  bent  upon  the  subject ;  and  the  pace  of 
acquisition  is  proportionally  rapid. 

Next  to  present  enjoyment,  is  associated  or  future  enjoy- 
tneut;  as  when  we  devote  oui'selves  to  something  uninte- 
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resting  or  painful  in  itself,  but  calculated  to  bring  future 
gratification.  This  is,  generally  speaking,  a  less  urgent 
stimulation,  as  being  the  influence  of  pleasure  existing  only 
in  idea.  There  may,  however,  be  all  degrees  of  intensity  of 
the  motive,  according  to  the  strength  of  the  ideal  represen- 
tation of  the  pleasure  to  come.  It  is  on  this  stimulation^ 
tliat  we  go  through  the  diy  studies  necessary  to  a  lucrative 
profession  or  a  favourite  object  of  pursuit  The  young  are 
insufficiently  actuated  by  prospective  pleasure,  owing  to 
their  inferior  ideal  hold  of  it ;  and  are  therefore  not  power- 
fully moved  in  this  way. 

A  third  form  of  concentration  is  when  present  pain  is 
made  use  of  to  deter  and  withdraw  the  mind  from  causes  of 
distraction,  or  matters  having  an  intrinsically  superior  charm. 
This  is  the  final  resort  in  securing  the  attention  of  the 
volatile  learner.  It  is  an  inferior  motive,  on  the  score  of 
economy,  but  cannot  be  dispensed  with  in  early  training. 
By  an  artificial  appliance,  the  subject  is  made  comparativclj/ 
the  most  attractive.  So  with  the  use  of  future  pains  ;  the 
same  allowance  being  made  for  the  difference  in  their 
character,  as  for  pleasures  existing  only  in  prospect. 

Mere  Excitement,  whether  as  pleasure  or  as  pain,  or  as 
neither,  is  a  power  of  intellectual  concentration.  An  idea 
that  excites  us  veiy  much  persists  in  the  mind,  even  if 
painful ;  and  the  remembrance  of  it  will  be  stamped  in 
consequence.  This  influence  will  be  specially  noticed,  a  few 
})ages  hence. 

It  is  not  uncommon,  in  stating  the  general  conditions  of  llc- 
tcntiveness,  or  memory,  to  specify  the  vividness  or  intensity  of 
ail  impression ;  thus,  we  readily  remember  such  efiects  as  an 
intense  odour,  a  speech  uttered  witJi  vehemence,  a  conflagration. 
This,  however,  resolves  itself  into  the  concentration  of  mental 
and  nervous  force,  duo  to  the  emotional  excitement.  Apart  from 
the  feelings,  an  idea  may  bo  more  or  less  distinct  and  clear,  but 
is  not  properly  more  or  less  intense.  If  an  inscription  is  legible 
with  ease,  it  is  everything  that  the  intellect  demands;  the  ad- 
ventitious  aid   of   glaring    characters,    as    when,    at   a    public 
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illumination,  a  sentiment  is  written  in  gas  jets^  is  a  species  of 
excitement,  securing  an  inordiaate  amount  of  attention  or  con- 
centration of  mind* 

If  we  compare  an  object  sharply  defined  with  another  whose 
lineaments  are  faded  and  ohecure,  there  is  a  wide  difference  in 
the  hold  that  tlie  two  would  severally  lake  on  the  memory ;  but 
Buch  impressions  tliQerin  kind,  and  not  simply  in  degree.  The 
names  *  vivid'  and  *  intense'  are  scarcely  applicable  except  by 
a  figure.  Without  a  decisive  difference  or  contrast,  the  mind 
is  not  impressed  at  all ;  everything  that  favours  the  contrast 
fjivours  duscri  mi  nation,  and  also  depth  of  impression.  All  this, 
however,  is  pre-s apposed  as  a  fact  or  property  of  the  Dtscrim* 
inating  function  of  intellect  j  and  is  not  to  b©  repeatxad  as 
appertaining  to  the  Beienttve  function. 

III.  There  appears  to  he^>ecifi4i  to  each  indimduaX  a  certain 
degree  of  Geueral  Retentive ness,  or  a  certain  aptitude  for 
acqiiiroraent  generally.  We  find  a  great  iofquality  in  the 
progress  of  learners  placed  almost  exactly  in  the  same  cir- 
cumstances. Sometimes  the  difference  refers  only  to  single 
departments^  as  mechanical  art,  music,  or  language  ;  it  is 
llien  referable  to  special  and  local  endowments,  as  muscular 
ficosibility,  the  musical  ear,  and  so  forth.  Often,  however, 
the  superiority  of  individuals  is  seen  in  acquirement  as  a 
whole,  in  which  form  it  is  better  regtirded  as  a  Geneml  power 
of  Ketefiti%''eness. 

5,  We  shall  advert,  as  we  proceed,  to  the  modifying  cir- 
cumstances  of  u  local  kind  peenliar  to  each  class  of  acquisi- 
tions. As  respects  tlie  present  class,  Movements,  the  special 
conditions  seem  to  be  as  follows  : — 

(L)  Bodily  Strength,  or  mere  muscular  vigour,  must  be 
regarded  as  fcvouring  acquisition.  Not  only  is  it  an  indi- 
cation of  a  large  share  of  vitality  in  the  muscles,  which  is 
likely  to  atteml  their  aequii-ed  aptitudes;  it  also  qualities 
for  enduring,  without  fatigue,  a  great  amount  of  continuance 
or  practice  of  the  operations  required, 

(2*)  Distinct  from  mere  muscular  power  is  Spontaneity, 
or  the  active  temperament ;  meaning  the  natural  pronenesa 
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to  copious  muscular  activity.  This  must  be  regarded  as  a 
property,  not  of  the  muscular  tissue,  but  of  tlie  nerve-centres 
on  the  active  side  of  the  brain.  ITeDce  there  is  a  likelihood, 
if  not  a  certainty,  tliat  the  endowment  is  accompanied  with  a 
greater  facility  in  the  association  of  movements.  Observa- 
tion accords  with  the  view.  It  is  usually  men  of  abounding 
natural  activity  tliat  make  adroit  mechanics,  good  sports- 
men, and  able  combatants. 

(3.)  Of  still  gi-eater  importance  is  Muscular  Delicacy,  or 
Discrimination,  which  is  not  necessarily  involved  in  either  of 
the  foregoing  heads,  although  more  allied  to  the  second  The 
power  of  discriminating  nice  shades  of  muscular  movement 
is  at  the  fcmndatiou  of  muscular  expertness  in  every  mode. 
We  have  abundant  proof  that,  wherever  delicacy  of  discrim- 
ination exists,  there  exists  also  a  special  ret4Bntiveness  of 
that  class  of  impressions.  The  physical  groundwork  of  the 
jiroperty  is  the  abundance  of  the  nerve  elements — fibres  and 
corpuscles — out  of  which  also  must  ispring  the  capacity  for 
varied  groupings  and  fixed  associations. 

Physical  vigour  in  general,  and  those  modes  of  it  that  are 
the  counterportB  of  mental  vigour  in  particular,  must  be  reck- 
oned among  the  conditions  of  Retentiveness.  Other  things 
being  the  same^  acqaisitiou  ia  most  rapid  in  health,  and  in  the 
nourished  and  fresh  condition  of  all  the  organs.  When  the 
forces  of  the  system  ran  strongly  to  the  nervous  system  in 
general,  there  is  a  natural  exuberance  of  all  the  mental  mani- 
fostatiouB;  and  energy  of  mind  is  then  compatible  with  much 
bodily  feebleneea,  yet  not  with  any  circumstances  that  restrict 
the  noarishmeFit  of  the  brain. 


IDEAL  FEELINGS  OF  MOTEMENT. 

6.  Tlie  continuance  and  revival  of  feelings  of  movement 
without  movement  itself^ — that  is,  ideal  feelin-^s  as  opposed  to 
the  feelings  accompanying  actual  movement — are  a  new  and 
distinct  case  of  the  associating  principle ;  a  case,  too,  of  great 
interest,  as  introducing  us  into  the  sphere  of  Thought 

This  transition  from  the  external  to  the  internal^  from 
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the  Reality  to  the  Idea — ^the  greatest  leap  that  can  be  taken 
within  the  compass  of  our  subject — ^needs,  in  accordance  with 
the  principle  of  onr  whole  Exposition,  to  be  prefaced  by 
a  cousiderutioo  of  the  question.  What  is  the  prohuble  seat, 
or  local  emljodirnent,  of  a  sensation,  or  a  niechanieal  feeling, 
when  persisting  after  the  fact,  or  when  revived  without  the 
reality  ?  The  discussion  of  this  question  will  interrupt,  for 
a  few  pages,  the  exempUticatiou  of  the  law  of  Contiguous 
adhesiveness. 

7.  All  the  Muscular  feelings  can  be  sustained  for  some 
time  after  the  physical  cause  has  ceased.  All  the  Sensations 
of  the  senses  can  be  sustained  in  like  manner,  some  more  and 
some  less  easily ;  and  they  can  afterwards  be  revived  as  ideas 
by  means  of  the  associating  forces.  What,  then,  is  the  mode 
of  existence  of  those  feelings  bereft  of  their  outward  snppoit 
and  first  cause?  In  what  particular  form  do  they  possess 
or  occupy  the  mental  and  cerebral  system?  This  question 
admits  of  two  dilfurent  answ^ers  or  assumptions,  the  one  old 
and  widely  prevalent,  the  other  new  but  better  founded. 
The  old  notion  supposes  that  the  brain  is  a  sort  of  i-eceptacle 
of  the  impressions  of  sense,  where  they  lie  stored^  up  iu  a 
chamber  quite  apart  from  the  recipient  apparatus,  to  be 
manifested  again  to  the  mind  when  the  occasion  calls.  But 
the  modern  theory  of  the  brain,  already  developed  (see  In- 
troduction), suggests  a  totally  ditleix^nt  view.  We  have 
seen  tliat  the  brain  is  only  one  ]>art  of  the  course  of  nervous 
action;  that  the  completed  circles  take  in  the  nerv^es  and 
the  extremities  of  the  body  ;  that  nervous  action  supposes 
currents  passing  through  these  completed  circles,  or  to  and 
fro  between  the  central  ganglia  and  the  organs  of  sense  and 
motion ;  and  that,  shoi-t  of  a  completed  course,  no  nervous 
action  exists.  The  idea  of  a  cerebral  closet  shut-off  is  quito 
incompatible  with  the  real  manner  of  the  working  of  nerva 
Since,  then,  a  sensation,  in  the  first  instance,  diifuses  nerve 
currents  through  the  iuteriur  of  the  brain  outwards  to  the 
organs  of  expression  and  movement, — the  persistence  of  that 
sensation^  after  the  outward  exciting  cause  is  willidrawn^  can 
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be  but  a  continuance  of  the  same  diffusive  currents,  perhaps 
less  intense,  but  not  otherwise  different  The  shock  remain- 
ing in  the  ear  and  in  the  brain,  after  the  sound  of  thunder, 
must  pass  through  the  same  circles,  and  operate  in  the  same 
way,  as  during  the  actual  sound.  We  can  have  no  reason  for 
believing  that,  in  this  self-sustaining  condition,  the  impression 
changes  its  seat^  or  passes  into  some  new  circles  that  have 
the  special  property  of  retaining  it  Every  part  actuated 
afUr  the  shock  must  have  been  actuated  hy  the  shock,  only 
more  powerfully.  With  this  single  difference  of  intensity, 
the  mode  of  existence  of  a  sensation  persisting  after  the  fact 
is  essentially  the  same  as  its  mode  of  existence  during  the 
fact ;  the  same  or^iraus  are  occupied,  the  same  current  action 
goes  on.  We  see  in  the  continuance  of  the  attitude  and  ex- 
pression the  identical  outward  appearances,  and  these  appear- 
ances are  produced  by  the  course  of  power  being  still  by  the 
same  routes.  Moreover,  the  identity  in  the  mode  of  con- 
sciousness implies  that  the  manner  of  action  within  the  brain 
is  unaltered. 

8.  Now,  if  this  be  the  case  with  impressions  persUting 
when  the  cause  has  ceased,  what  view  are  we  to  adopt 
concerning  impressions  reproduced  by  mental  causes  alone, 
or  without  the  aid  of  the.  original,  as  in  ordinary  recollec- 
tion ?  What  is  the  manner  of  occupation  of  the  brain  with 
a  resuscitated  feeling  of  resistance,  a  smell,  or  a  sound  ? 
There  is  only  one  answer  that  seems  admissible.  The 
roicwcd  fcelmg  occupies  the  very  same  parts,  and  in  the  sa/ne 
'inanmr,  as  the  orvjinal  feeling,  and  tw  other  parts,  nor  in 
any  other  imifjnahlc  manner.  I  imagine  that  if  our  present 
knowledge  of  the  brain  had  been  present  to  the  earliest 
speculators,  this  is  the  only  hypothesis  that  would  have 
occurred  to  them.  For  where  should  a  past  feeling  be  re- 
embodied,  if  not  in  the  same  organs  as  the  feeling  when 
present?  It  is  only  in  this  way  tliat  its  identity  can  be 
preserved ;  a  feeUng  differently  embodied  would  be  a  dif- 
ferent feelinff. 

It  is  possible,  however,  to  adduce  facts  that  set  in  a  still 
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clearer  light  this  re-occupation  of  the  sentient  circles  with 
recovered  irapressions  and  feelings.  Take  first  the  memory 
of  feelings  of  energetic  action,  as  when  reviving  the  exploits 
or  exertions  of  yesterday.  It  is  a  notorions  circumstance 
that,  if  thei*e  be  much  excitement  attending  the  recollection 
of  these,  we  can  only  with  great  difficulty  pr*jvt_*iit  ourselves 
from  getting  up  to  repeat  theuL  The  rush  of  feeling  has 
gone  on  the  old  tracks,  and  seizes  the  same  muscles;  and 
would  go  the  length  of  actually  stimulating  them  to  a  repeti- 
tion. A  child  cannot  describe  anything  that  it  was  engaged 
in,  without  acting  it  out  to  the  full  length  that  the  circum- 
stances will  permit,  A  clog  dreaming  sets  his  feet  a-going, 
and  sometimes  barks.  The  suppression  of  the  full  stage  of 
perfect  resuscitation  needs  an  express  effort  of  volitiou,  and  we 
are  often  even  incapable  of  the  effort  If  the  recollection  were 
carried  on  in  a  separate  chamber  of  the  brain,  it  would  not 
j>iH?S3  in  this  way  upon  the  bodily  organs  engaged  in  the  actual 
transaction.  The  fact  can  only  be,  that  the  train  of  feeling 
is  n,Mnstated  on  the  same  parts  as  first  vibrated  to  the  otiginal 
fitimulus,  and  that  our  recollection  is  merely  a  repetition  that 
docs  not  usually  go  quite  the  same  length,  or  stops  short 
of  actual  execution.  Ko  better  examjde  could  be  furnished 
than  the  vocal  recollections.  When  we  recall  llie  impression 
of  a  word  or  a  sentence,  if  we  do  not  speak  it  out,  we  feel  the 
twitter  of  the  organs  just  about  to  come  to  that  point.  Thy 
articulating  parU, — the  larynx,  the  tongue,  the  lips, — are  all 
seiisibly  excited ;  a  sttppresHcd  articulation  is  in  fact  the 
material  of  our  recolleetiuu,  the  intellectual  manifestation,  the 
idea  of  speech.  Some  poi'sons  of  weak  or  incontinent  nerves 
can  hardly  think  without  muttciing — they  talk  to  themselves. 
The  excitement  of  the  parts  may  be  very  slight ;  it  may  not 
go  the  length  of  perceptibly  affecting  the  muscles,  but  in  the 
brain  and  coTnmunicating  nerves  it  still  pjisses  the  same 
rounds,  however  enfeebled  in  degree.  The  purj^oses  of  intel- 
lect can  l>e  served,  even  after  this  extreme  enfeeblement  of 
the  currents,  but  their  nature  and  their  seat  have  nt»t  changeiL 
They  have  not  abandoned  the  walks  of  Uviog  articulation 
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becftuse  they  no  longer  speak  out  fully ;  they  have  tiot  taken 
refuge  in  new  chambers  of  the  bmiD*  We  fe<il  at  any 
momeni  how  easy  it  is  to  convert  the  ideas  into  utterancaa;  < 
it  is  ouly  like  making  a  whisper  audible* — the  mere  addition 
of  nierhaniciil  power.  The  t^iutlency  fjf  tlie  idea  of  an  action 
to  produce  tlie  fact,  shows  that  the  idea  is  alixfady  the  fnet  in 
a  weaker  form.  Thinking  is  iMSstrained  speaking  or  acting. 
If  the  disposition  to  yawning  exist-s,  the  idea,  anywise 
brought  up,  will  excite  the  action*  The  euppre-ssive  effort 
nsually  accoiupanying  ideas  of  action,  whirh  renders  them 
ideiu  and  not  movements,  is  too  feeble  in  this  case,  mal  llie 
idea  is  therefore  a  iH?petition  to  the  full  of  the  reality. 

9,  Altliou|:^h  at  present  engaged  in  preparing  the  way  for 
the  associatirai  of  muscular  feelings,  yet  the  doctrine  in  luujd 
being  general  for  all  states  of  mind,  I  must  add  some  parallel  in- 
stances from  passive  Sensation*  Miiller  has  furnished  several 
in  point  He  says : — 'The  mere  idea  of  a  nauseous  taste  can  ex- 
cite the  sensation  even  to  the  production  of  vomiting.  The 
quality  of  the  sensation  is  the  property  of  the  sensitive 
nerve,  which  is  here  excited  without  any  external  agent* 
The  mere  sight  of  a  person  about  to  pass  a  sharp  instrument 
over  glass  or  porcelain  is  sufficient,  as  Darwin  remarks,  to 
excite  the  well-known  sensation  in  the  teeth*  The  mem 
thinking  of  objects  capidde,  when  present,  of  exciting 
shuddering,  is  sufficient  to  produce  that  seusation  of  the  sur- 
face in  persons  cif  irritable  habits.  The  special  propeities  of 
tiie  higher  senses,  sight  and  hearing,  are  rarely  tlins  excited  in 
the  waking  state,  but  very  frequently  in  sleep  and  dreams ; 
for,  that  the  images  of  dreams  are  really  seen  (under  opium, 
images  are  actually  seen),  and  not  merely  present  in  the 
imagination,  any  one  may  satisfy  himself  in  his  own  person,  by 
accustoming  hiujself  regularly  to  open  his  eyes  when  waking 
after  a  dream.  The  images  seen  in  tlie  dream  are  then  some- 
times still  visible,  and  can  be  observed  to  disappear  gradually. 
This  was  remarked  by  Spinoza,  and  I  have  convinced  niyseJf 
of  it  in  my  own  person,'— p.  945.  As  another  striking 
example,  wo  may  adduce  the  fact  that  the   sight  of  food 
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brings  about  the  flnw  of  saliva  in  a  liimj^ry  animal.  The 
physiohigist  o]>tu.iiis  saliva  for  ex|>t*riiiieotal  purposes^  by 
presenting  a  savoury  morsel  tu  the  view  of  a  dog» 

These  and  other  cases  that  might  be  quoted,  clearly 
con  firm  wlmt  has  been  said,  as  to  the  return  of  the  nervous 
♦  currents  exactly  on  their  own  tracks,  in  revived  sensation. 
We  see  tliat  when  the  revival  is  energetic,  it  goes  the  length 
of  exciting  even  the  surface  of  sense  itself  by  a  sort  of  back- 
movement.  We  might  think  of  n  blow  on  the  hand,  until 
the  skin  were  actually  irritated  and  inllamed.  The  atk^ntion 
very  much  directed  to  any  part  of  the  body,  as  the  great  toe, 
for  instince,  is  apt  to  produce  a  distinct  feeling  in  the  part, 
ivhich  we  account  for  only  by  supposing  a  revived  nerve* 
current  to  flow  there,  making  a  sort  of  false  sensation,  an 
influence  from  within  mimickiug  the  inflaences  from  witliout 
in  sensation  prnjicr. — (See  the  writings  of  Jlr.  Braid,  of 
Manchester,  on  Hypnotism,  &c.) 

10,  The  emotions  and  passions  di.=linct  from,  but  often 
accompanying  sensations,  are  likewise  similarly  manifested 
in  the  reality  and  in  the  idea  Anger  takes  exactly  the 
same  course  in  the  system  whether  with  a  pei^on  present, 
or  witli  some  one  remembered  or  imagined.  Nobody  ever 
supposes  in  tliis  case  that  the  ideal  passion  is  in  any  way 
diflerent  from  tiie  actual,  or  has  any  other  course  or  seat  in 
the  brain.  So  with  affection,  egotism,  fear,  or  any  other 
sentiment  or  passion.  In  like  manner,  the  remembrance  of 
being  angry,  or  puffed  np,  or  terrified,  will  be  a  resuscitation 
of  the  ideuticid  state,  and  will  actuate  the  same  part, 
although  the  centrifugal  wave  may  not  be  strong  enough  to 
agitate  the  surface  as  strongly  as  the  original  did.  The 
recollection  of  the  intenser  feelings  is  necessarily  weaker 
than  the  reality  ;  of  some  of  tlie  less  agitating  sensations  and 
feelings  raanife-sted  in  action,  the  recollection  may  be  quite 
equal  to  the  reality.  We  can  better  afford  the  expenditure 
necessary  for  reviving  mild  and  gentle  emotions, 

11.  The  tendency  of  an  idea  to  become  the  reality  is  a 
distinct  source  of  active  impulses  in  the  miuLL     Our  chief 
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active  faculty  is  expressed  by  Will,  or  Volition,  whose 
nature  it  is  to  urge  us  from  pain  or  to  pleasure.  But  the 
disposition  to  proceed  from  a  mere  recollection,  imagination, 
or  idea,  to  the  action  that  it  represents, — not  merely  to  think 
an  act,  but  to  do  it, — is  also  a  determining  principle  of 
human  conduct,  and  often  sets  itself  in  opposition  to  the 
T^ular  action  of  the  will,  as  above  defined.  For  the  most 
part,  the  tendency  is  kept  in  check;  in  ordinary  circum- 
stances, indeed,  it  does  not  manifest  itself  with  any  great 
energy,  so  that  we  may  omit  it  from  our  reckoning  of  a 
man's  motives.  There  are,  however,  circumstances  that 
bring  it  forward  as  a  considerable,  and  even  preponderating, 
influence  in  individual  conduct.  The  extreme  illustmtion  is 
seen  under  the  mesmeric  sleep,  which  has  this  curious  effect, 
among  others,  that  the  patient  is  open  to  the  reception  of 
ideas  suggest^id  by  another  person,  while  the  senses  and  the 
mind  are  unsusceptible  to  the  external  situation  generally, 
and  are  to  that  extent  asleep  or  unconscious.  The  wakeful- 
ness to  our  actual  environment  at  each  moment  is  necessarily 
the  foremost  circumstance  in  regulating  our  actions  ;  the 
influence  of  our  idefis  is  usually  subordinated  to  the  iufluence 
of  present  realities.  In  sleep,  the  mind  is  dead  to  reality, 
and  more  or  less  awake  to  the  current  of  iileas ;  and  in 
somnambulism  and  mesmeric  sleep,  and  to  a  less  extent  in 
ordinary  dreams,  we  act  our  ideas  out  to  the  full,  the  usual 
restraining  power  being  dormant. 

In  waking  moments,  the  general  i-ule  is  that  ideas  do  not 
act  themselves  out ;  their  urgency  is  so  small  as  to  be  in 
complete  subjection  to  the  will,  operating  under  its  ordinary 
motives.  Dut  there  are  times,  when  an  idea  possesses  the 
mind  so  forcibly  as  to  act  itself  out  in  opposition  to  the  will, 
and  therefore  in  oi)position  to  those  interests  that  the  will 
should  side  with— the  deliverance  from  pain  and  the  further- 
ance of  pleasure.  This  forcible  possession  is  commonly  the 
consequence  of  great  excitement  accompanying  an  idea,  or 
its  taking  a  more  than  usual  hold  of  the  mind,  whereby 
it  does  not  pass  away  with  the  intellectual   currents,  but 
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remains  and  predominates  over  every  other  thought  pressiug 
for  admittance. 

12.  The  domination  of  an  idea  is  hest  seen  in  the  work- 
ings of  Fear,  When  any  object  causes  flight,  tlie  idea  of 
that  object  is  stamped  on  the  mind  with  an  intensity  corre- 
sponding to  the  degree  of  the  fright  The  actions  of  the 
individual  are  in  conformity  to  this  idea,  and  not  to  his 
proper  volitions.  A  mother  is  in  a  state  of  panic  regarding 
a  supposed  danger  to  her  child  ;  she  is  no  longer  capabh*  f>f 
acting  for  the  best;  the  one  exaggerated  idea  governs  hur 
whole  conduct  The  force  that  moves  her  is  not  volition  ;  it 
resides  in  the  circles  of  mere  intellect  inflamed  into  undtie  ex- 
citement on  one  idea.  The  healthy  and  regular  action  of  the 
will,  aiming  at  the  suppression  of  pain  and  the  procuring  of 
pleasure,  would  work  for  subduing  the  state  of  panic,  so  as 
to  leave  the  mind  in  a  cool  and  collected  condition,  able  to 
estimate  the  danger  at  its  exact  amount  and  with  reference 
to  all  other  interests.  But  the  passion  of  fear  is  too  much  for 
the  will     The  idea  rules  the  situation  like  a  de.«pot 

The  principle  is  also  illustrated  by  the  predominance  of 
purely  painful  ideas,  even  although  not  causing  fright  The 
mere  fact  that  an  idea  is  disagreeable  would  suggest  to  the 
will  to  banish  it,  and  we  often  succeed  in  banishing  the 
thought  of  ftu  object  that  pains  us  ;  but  sometimes  the 
intensity  of  the  pain  is  such  as  to  stamp  it  on  the  mind,  and 
we  cannot  help  acting  it  out,  even  to  our  own  discomfort 
Disgusts  often  exercise  this  unbidden  ascendancy. 

The  fascination  of  a  precipice  is  a  familiar  and  pertinent 
example  of  the  same  tendency  The  idea  of  a  falling  body  is 
8o  intensely  suggested,  that  an  effort  of  volition  is  necessary 
to  keep  the  spectator  firun  acting  it  out  in  his  own  person. 

It  is  often  rcmaiked  that  a  painful  recollection  will  haunt 
a  person  thiwigh  life.  This  is  an  undue  susceptibility  to  tlie 
influence  of  an  idea,  a  morbid  submission  of  the  intellect  to 
the  will  Insanity  is  the  culudnation  of  this  peculiarity.  The 
insane  are  very  generally  the  victims  of  a  diseased  impres- 
sion.   Occasionally  this  may  give  them  pleasure^  as  when  the 
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idea  takes  the  form  of  exorbitant  vanity ;  more  oft^^n,  how- 
ever, the  idea  is  morbid  and  gloomy,  and  still  controls  the 
actions. 

IH.  The  only  way  that  I  am  able  to  explain  the  great 
fact  of  our  nature,  denominated  Syuipathy,  ftdhiw-feeling, 
pity,  compassion,  disinterestedness,  is  by  a  reference  to  this 
tendency  of  an  idea  to  act  itself  out  We  are  able  to  con- 
ceive the  pains  of  other  beings,  by  our  experience  of  the  like ; 
and  when  we  do  so  conceive  them,  we  feel  urged  to  the  same 
steps  of  ollevijition  as  it"  the  pains  were  our  own.  We  become 
possessed  with  the  mere  idea  of  pain,  there  being  no  reaHty 
corresponding;  but  yet  this  idea  will  induce  us  to  act  as  if  it 
represented  a  reality  of  our  own  experience.  To  see  another 
person  hungry  and  cold  is  to  take  on  the  idea  of  those  painful 
states,  and  we  are  induced  by  the  power  of  the  idea  to  relieve 
the  pain  that  occasioned  it  But  for  some  such  douunation 
of  an  idea,  I  see  nothing  in  the  constitntion  of  the  human 
mind  that  would  make  us  sympathize  with  other  men's  plea- 
smes  and  pains.  The  ordinary  action  of  the  will  is  to  gain 
our  own  phnisures,  and  remove  our  own  pains.  This  is  all 
that  can,  strictly  speaking,  interest  us.  Each  organization 
is  more  or  less  formed  to  work  for  conserving  itself;  and  it 
would  seem,  at  first  sight,  an  irrelevance  to  go  beyond  this. 
The  mere  operation  of  the  will,  as  we  have  always  supposed 
it  is  strictly  within  the  limits  of  self-conservation.  But 
tlie  intellect  which  can  form  ideas  of  the  mental  condi- 
tion of  other  sensitive,  beings,  tends  to  make  those  ideas 
actualities ;  or  induces  the  conduct  that  they  would  suggest 
if  the  pains  or  pleasures  were  personal  to  ourselves.  This  is 
sympathy  and  disinterested  action,  ivhich  is  an  undoubted 
fact  of  onr  nature,  although  unequally  manifested  in  different 
individuals. 

14.  Much  of  the  ambition  and  the  aspirations  of  human 
beings  belongs  rather  to  the  sphere  of  fixed  ideas,  tjjan  to  tlie 
spliere  of  volition  prompted  by  pleasures.  It  is  true  that  the 
things  that  we  aspire  after,  are  usually  calculated  to  give  us 
pleasure ;  yet  very  often  we  indulge  in  ideal  aspirations  that 
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are  impracticable,  and  that,  if  we  wei-e  masters  of  ourselves, 
we  would  disregard  and  repress.  Tin  fortunately,  however,  a 
certaio  notion,  say  of  power,  wealth,  grandeur,  has  fixed 
Itself  in  our  mind  and  keeps  a  persistent  liold  there,  pervert- 
ing the  regular  operation  of  the  will,  whieh  would  lead  us  to 
renounce  whatever  is  hopeless  or  not  worth  the  cost.  Such 
phrases  as  'insane  ambition/  'fixed  idea,*  'overwhehning 
fasciiiattun/  are  used  to  designate  this  not  unfrequenfc  phedt)- 
menon. 

Our  regrets  for  what  we  have  lost  are  generally  out  of 
proportion  to  the  pleasure  that  the  objects  gave  ua  We  may 
feel  a  sincere  and  a  strong  regret  for  the  loss  of  some  one 
related  to  us,  who  was  an  unmitigated  burden  and  misery. 
The  consideration  of  our  plcfisures  and  pains  solely  would 
cause  this  to  be  felt  as  a  relief  and  a  gratification ;  but  we 
cannot  so  banish  a  familiar  idea  even  although  painful ;  we 
cannot  forget,  merely  because  our  happiness  would  be  in- 
creased by  forgetting.  Thoughts  persist  by  a  law  that  is  not 
subject  to  the  will,  and  not  only  persist,  but  interfere  with 
the  course  of  our  actions  and  the  pursuit  of  our  intei'ests  • 

15.  The  general  doctrine  now  contended  for  is  not  a 
barren  speculation ;  if  true,  it  bears  important  practical  in- 
ferences. In  expressing  and  describing  thought  and  the 
thinking  process,  an  operation  essential  to  our  sulyect,  the 


^  Correctly  speaking,  two  foreei  bto  at  work  in  deiormiiting  Iho  inflnence 
of  fixed  ideas.  One  is  the  tendenoj'  of  the  ide&  of  an  action  to  beoomt:  the 
notion,  to  wliich  the  exposiLioQ  in  the  text  is  devotod.  This  tendency  ij» 
exompUfiod  in  its  unmixed  operation  in  flueh  instjiiioes  as  tho  iufectioa  of 
particular  critneif  and  in  the  operation  of  aympnlhy  generally. 

The  other  principle  i«  ih<^  tendency  of  an  idea  to  porobt  in  tho  mind,  in 
ocmoequence  of  it«  intensity,  or  ruther  the  intendty  of  tho  feeling  that  uccom- 
pmteo  iL  The  power  of  the  wiU  is  bAffled  by  great  mental  excitement  under 
tay  Ctrcumstanccf .  It  may  b«  for  our  iniert^&t  to  ban i ah  a  purticuliir  idea,  and  to 
givo  a  footing  to  other  ideas,  which  our  iutelloctuml  forces  are  qmto  compottiait 
to  suggest ;  yet  when  a  feeling  of  any  sort,  whether  pleasure  or  pain,  or 
ezdtemont  that  is  neither,  has  allied  itself  with  on  idea,  tho  forces  of 
intellectual  association  and  the  forxio  of  the  wiU  are  equally  impotent  to 
diiplaoe  that  idea.  This  h  the  way  that  fear  operates  to  prevuit  a  man  froia 
loUowing  out  the  regard  to  his  own  weU-betng. 
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doctrine  is  of  great  service  :  it  helps  us  in  some  measure  to 
localize  these  processes,  and  the  language  that  might  otherwise 
be  deemed-  figurative  becomes  litemL  The  imagination  of 
visible  objects  is  a  process  of  seeing ;  the  musician's  imagi- 
nation is  hearing ;  the  phantasies  of  the  cook  and  the 
gourmand  tickle  the  palate. 

The  identity  between  actual  and  revived  feelings  shortens 
our  labour  by  enabling  us  to  transfer  much  of  our  knowledge 
of  the  one  to  the  other.  The  properties  that  we  find  to  hold 
of  sensation  in  the  actual,  we  may  after  a  certain  allowance 
ascribe  to  the  ideal.  Thus  the  qualities  of  the  sense  of  sight 
in  any  one  person,  as  for  example,  its  discriminating  power, 
would  belong  likewise  to  the  visual  ideas.  The  senses  are  in 
this  way  a  key  to  the  intellect. 

16.  I  return  to  the  Association  of  Feelings  of  Movement. 
It  generally  happens  that  if  we  can  perform  a  movement 
actually,  we  can  also  perform  it  mentally.  Thus  we  can  go 
through  in  the  mind  the  different  steps  of  a  dance  ;  in  other 
words,  the  feelings  of  the  successive  evolutions  have  been 
associated  together,  as  well  as  the  movements  themselves.  It 
must  not  be  supposed,  however,  that  the  adhesion  of  actual 
movements  and  the  adhesion  of  mental  movements  run 
exactly  parallel,  and  that  if  the  one  is  perfect  so  is  the  other. 
We  may  sometimes  see  a  mechanic  able  to  go  through  the 
actual  steps  of  a  process,  but  unable  to  go  through  them  in 
his  mind  ;  the  proof  being  that  in  describing  them  to  another 
party  he  often  forgets  a  step,  and  only  remembers  it  by  doing 
the  thing.  In  this  case  the  actions  are  more  adhesive  than 
the  traces  of  them.  It  is  not  easy  to  produce  any  instance 
to  show,  on  the  other  hand,  that  a  series  of  actions  can  be 
repeated  mentally  and  yet  not  bodily;  for,  as  the  mental 
actions  are  performed  in  the  same  circles,  it  usually  needs 
only  a  volition,  often  the  removal  of  a  restraint  merely,  to 
bring  them  to  the  full  length  of  actuating  the  muscles. 

17.  The  principal  field  of  examples  of  the  association  of 
pure  feelings  of  muscular  action,  is  the  Voice.  Most  other 
cases  are  so  complicated  with  sensation,  that  they  do  nut 
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answer  our  pi*esent  purpose.  In  speech,  we  have  a  series  of 
actions  fixed  in  trains  by  association,  and  perfurmable  either 
actually  or  mentally  at  pleasure ;  the  mental  action  being 
nothing  else  than  a  sort  of  whisper,  or  approach  to  a  whisper, 
instead  of  the  fuU-spoken  utteranca  The  child  can  repeat 
its  catechism  in  a  suppressed  voice,  as  well  as  aloud.  We 
can  even  acquire  language  mentally,  or  without  speaking  it 
out  at  all ;  that  is  to  say,  we  can  bring  about  a  pure  ineutul 
adhesion.  To  a  learner,  this  happens  continually  :  fuv  in 
reading  a  book  one  does  not  speak  the  words  vocally  ;  the 
articulate  adherence  takes  place  from  the  Srat  within  the 
circles  of  idcatioa  Children,  learning  their  lessons  in  school, 
must  acquire  the  verbal  successions  in  the  same  way. 

As  a  general  rule,  it  is  best  to  rehearse  verbal  exercises 
aloud,  if  they  are  to  be  performed  aloud,  just  as  in  the  case 
of  other  mechanical  operations.  The  sense  of  hearing  is 
thus  brought  in  aid  of  the  other  associating  links.  Besides, 
by  coming  to  the  actual  execution,  we  set  on  a  current  that 
m  both  more  energetic  and  larger  in  its  sweep,  inasnmcli  as 
it  takes  in  the  full  opemtion  of  the  muscles.  In  the  early 
school  acLiuirenienta,  where  everything  has  to  be  spoken  out 
to  the  master,  the  audible  repetition  is  the  best ;  in  after 
days,  when  we  go  over  a  great  deal  of  language  merely  as 
thought,  or  the  silent  links  of  action,  the  speaking  out  is  not. 
Called  tor ;  it  would  be  an  unnecessary  waste  of  time  and 
muscular  exertion  * 

18.  The  circumstances  that  favour  the  cohesion  of  mental 
trains  of  movetnent,  are  nearly  the  same  as  those  already 
detailed  for  actual  movements.  A  certain  repetition  is 
requisite ;  more  or  less,  according  as  the  other  circumstances 
are  favourable,  namely,  the  general  conditions  of  Concentration 
and  Ketentiveness  on  the  whole ;  and  the  special  muscular 


•  In  the  prcc«s5^s  of  meditation  and  thought,  wc  arc  constantly  formini^ 
now  combinationd,  and  thcfto  wo  can  permaru-ntlj  rotiiin,  if  wt*  hnvo  dwult 
upoD  them  lafacidntly  long.  A  speaker  meditating  an  addreia  tnuta  to  th» 
adh«aif«aeM  of  hit  verbal  tnuns,  although  Uiey  have  been  aU  tho  whHe  ia 
th«  atate  of  mere  idoaa,  he  not  having  spnken  them  aloud. 


348  BETENTIVENESS — LAW  OF  CONTIGUITY. 

conditions — Muscular  Strength,  Spontaneity,  and  Discrimi- 
nation. 

We  may  perhaps  assume  a  common  character  for  the 
active  organs  in  the  same  individual ;  an  activity  of  tem- 
perament that  shows  itself  in  eveiy  kind  of  exertion in 

limbs,  voice,  eyes,  and  every  part  that  is  moved  by  muscle 

or  a  sluggish  feebleness  extending  alike  over  every  kind  of 
exercise.  But  this  does  not  exclude  specific  differences  of 
endowment  in  separate  members,  rendering  the  movements 
more  adhesive  in  one  than  in  the  others.  Thus  we  may  have  a 
special  development  of  the  articulating  members, — the  voice, 
tongue,  and  mouth, — through  superiority  in  the  corresponding' 
centres. 

SENSATIONS  OP  THE  SAME  SENSE. 

19.  The  next  class  of  associable  elements  is  the  Sensa- 
tions. We  shall  consider,  first,  the  adhesion  of  impressions 
of  the  same  sense — homogeneous  impressions,  as  touches  with 
touches,  sounds  with  sounds,  &c.  There  are  various  interest- 
ing operations  that  fall  under  this  head ;  it  comprises  much 
of  the  early  education  of  the  senses. 

In  the  inferior  senses,  there  is  little  scope  for  exempli- 
fying the  process.  In  the  Organic  Feelings,  we  might  note 
the  expectation  of  a  series  of  painful  feelings  from  the  occur- 
rence of  some  one,  as  in  an  illncssv 

Even  in  Tastes,  it  is  not  common  to  have  any  important 
associations  of  one  with  another.  One  might  easily  suppose 
the  formation  of  a  train  of  tastes,  such  that  any  one  would 
su22est  the  others,  but  instances  are  mre. 

So  with  Smell.  If  we  frequently  experience  a  succession 
of  smells  in  one  fixed  order,  an  adhesion  will  be  formed  be- 
tween the  different  impressions ;  and,  in  consequence,  when 
one  is  presented,  all  the  rest  will  be  ready  to  arise  in  suc- 
cession, without  the  actual  experience.  In  passing  frequently 
through  a  garden  along  the  same  track,  we  might  come  to 
acquire  a  succession  of  odours,  and  from  any  one  anticipate 
the  next,  as  dogs  probably  do. 
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We  seldom  exist  in  a  train  of  recollections  of  either  Tasto 
or  SindL  They  are  difficult  to  realize  to  the  full  j  and  what 
we  recover  chiefly  about  tliein  is  their  collaterals,  such  as  the 
sentiment  of  liking  or  aversion  that  they  produced.  By  a 
great  effort  of  mind,  we  may  approach  very  near  the  recovery 
of  a  smell  that  we  have  been  extremely  fauiiliar  with,  as  tho 
odour  of  coffee ;  and  if  we  were  more  deiieodeut  on  ideas  of 
smell,  we  might  perhaps  succeed  still  better;  nevertheless,  it 
must  be  admitted,  that  the  recoverability  of  the;e  states  by 
mere  mental  association  is  of  a  low  ordur. 

20.  This  leads  us  to  remark  on  tho  effect  of  repetition 
in  makiriij  any  stnr/le  impression  adherenL  The  separate  taste 
of  sugar,  by  repetition,  impresses  the  mind  more  and  more, 
and  by  this  circumstance  becomes  gradually  easier  to  retain 
in  idea.  The  smell  of  a  rose,  after  a  thousand  repetitions, 
comes  much  nearer  to  an  independent  ideal  persistence,  than 
aft^r  twenty  repetitions.  So  it  is  with  all  the  senses,  high 
and  low.  Apart  altogether  from  the  association  of  two  or 
more  distinct  sensations  in  a  group,  or  in  a  train,  there  is  a 
fixing  process  going  on  with  every  individual  sensation,  ren- 
dering it  more  easy  to  ret^un  when  the  original  has  passed 
away,  and  more  vivid  when,  by  meuus  of  association,  it  is 
afterwords  reproduced  in  idea.  This  is  one  great  part  of  the 
education  of  the  senses.  The  simplest  im[ire8sion  that  can 
be  ma<le,  of  Taste,  Smell,  Touch,  Hearing,  Sight,  needs  repe- 
tition in  order  to  endure  of  its  own  accord;  even  in  the  most 
persistent  sense.  Sight,  the  impi'essious  on  the  infant  mind 
that  do  not  stir  a  strong  feeling,  will  be  apt  to  vanish  as  soon 
as  the  eye  is  turned  some  other  way.  We  might  devote  a 
sepanitc  illustration  to  this  primitive  phase  of  onr  reten- 
tiveness,  but  1  am  not  aware  of  any  injportant  applications 
of  it,  where  there  is  not  also  a  process  of  association  between 
a  pluiality  of  sensations.  Yet  it  is  proper  to  remark,  that 
the  confirming  of  the  separate  impressions  of  sense,  by  which 
they  are  prt»pared  for  existing  in  the  idea,  is  going  on  all 
the  time  that  these  links  of  coherence  are  in  course  of  for* 
mation. 
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21.  We  pass  to  the  more  intellectual  senses,  Touch, 
Hearing,  aud  Sight 

In  Touch,  there  are  various  classes  of  Sensations ;  the 
more  purely  emotional,  as  soft  contacts  and  pungent  contacts, 
and  those  entering  into  intellectual  perceptions — as  tempera- 
ture, roughness,  hardness,  weight,  size,  &c.  In  all  these,  there 
is  room  for  the  associating  principle  to  operate,  but  our 
present  illustration  will  keep  in  view  chiefly  the  second  of 
the  two  classes,  or  those  concerned  in  the  development  of  the 
Intellect. 

The  sensation  of  any  one  surface,  with  all  its  peculiarities, 
is  a  complex  thing ;  it  is  an  aggregate  of  impressions  made 
on  the  skin,  and  having  a  certain  arrangement  and  intensity. 
The  face  of  a  brush  yields  a  number  of  impressions  all 
occurring  together ;  these  must  take  on  a  certain  coherence, 
so  that  the  sensation  in  its  entireness  may  survive  the  actual 
contact.  They  must  preserve  their  co-existeuce,  and  return 
en  masse  at  an  after  time.  In  comparing  one  surface  with 
another,  as  in  choosing  a  tooth  brush,  it  is  necessary  only  that 
a  complex  impression  of  one  should  survive  a  few  seconds, 
while  the  other  is  felt ;  in  comparing  one  with  some  other 
long  since  worn  out,  the  permanence  behoves  to  be  much 
greater.  So  with  surfaces  of  cloth  or  wood,  of  stone  or  metals, 
judged  of  by  their  asperity  ;  an  associating  process  must  fuse 
the  nmltiplex  impression  before  it  can  endure  when  the 
original  is  gone.  Some  surfaces  are  distinguished  by  an 
aggregate  of  asperity  and  temperature,  as  tlie  cokl  touch  of  a 
stone  or  a  lump  of  metal,  in  which  case  the  feeling  of  cold 
must  cohere  along  with  the  other  parts  of  the  tactual  im- 
pression. 

Vv'lien  muscular  feelings  and  exertions  are  superadded  to 
the  impressions  made  on  the  skin,  we  obtain  the  complex 
notions  of  touch, — such  as  combine  feelings  of  weight,  size, 
shape,  and  situation,  with  texture  or  surface.  Here  an  ad- 
hesion needs  to  take  place  between  the  tactile  and  mobile 
impressions.  In  order  that  a  workman  may  recognize  his 
tool  by  the  hand  alone,  he  must  have  had  frequent  experience 


ASSOCUnOJ?  OF  SINSATIONS  OF  TOUCH. 


351 


of  the  complex  feeling  tbat  characterizes  its  contact — the 
tactile  impression  of  cold  or  warm,  mugh  or  smooth — with 
the  muscular  impressions  nf  weight,  size,  and  shape,  these 
last  qualities  being  determined  by  the  musciilar  exertion  of 
the  hand  while  grasping  it,  A  sufficiency  of  repetitiuu  will 
80  fuse  all  these  together,  that  the  tool  can  be  identified  the 
luonient  it  is  touched 

In  plastic  opemtions,  or  in  dealing  with  soft  viscid 
matters  requiring  a  particular  consistency,  as  dough,  clay, 
mortar,  &c.,  it  is  necessary  to  attain  firm  impressions  of 
different  qualities  and  degix?e3  of  consistency,  so  as  to  know 
when  tlie  proper  point  has  been  exactly  reached.  This 
demands  the  cohesion  of  a  complex  sensation  of  touch  ;  in 
other  wonls,  a  certain  skin  feeling  of  clamnn*ness  and  rough- 
nesSj  with  the  muscular  feeling  of  resistance,  will  have  to 
cohere  into  one  fixed  whole  that  shall  never  waver,  vary,  or 
be  obscured,  by  the  concurrence  of  otlier  diflering  impressions. 
The  repetition  needful  for  sucli  practic4il  discrimination  as 
plastic  operators  require  is  usually  very  great,  amounting  to 
hundreds  or  Ibousands  of  contacts,  lodivirluuls  ditfer  in 
their  facility  of  fixing  standaixl  contacts  by  adhesive  associa- 
tion. This  is  a  case  where  it  is  impossible  to  mistake 
specialities  of  natural  character  Some  cannot,  in  a  whole 
life,  acquire  the  nicety  that  others  possess  after  a  few  moutha' 
experience.  JItiscular  sensibility  must  combine  with  skin 
sensibility ;  and  we  may  judge,  from  the  nature  of  the  case, 
which  of  the  two  is  chiefly  concerned,  A  delicate  mnscular 
Bensibility  will  show  itself  in  other  combinations  besides 
touch.  Moreover,  some  of  the  feelings  included  under  touch 
have  scarcely  anything  to  do  with  the  skin,  as,  for  example, 
weight,  size,  and  shape ;  great  delicacy  of  discrimination  in 
these  has  a  purely  muscular  origin ;  while  in  judging  of  the 
texture  of  a  cloth  or  the  smoothness  of  a  piece  of  mahogany^ 
the  skin  sensibility  is  the  proper  test,  but  even  here  not 
unaccompanied  by  free  movement 

By  touch,  therefore,  under  tbo  operation  of  the  cohesive 
property,  we  acquire  fixed  notions  corresponding  to  the  im- 
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pressions  made  upon  us  by  the  objects  that  we  handle, 
contract  LUigraiofd  ideas  of  all  the  articles  that  we  are 
the  ciistotn  of  using.  Thus,  a  workman  is  faniiliiirizod 
his  tools ;  and  every  person  comes  to  know  the  instrunicn 
and  furniture  of  their  dwellings.  But  in  order  to  apprecia 
the  acquisitions  of  touch  in  their  highest  form,  we  tnnat  refd 
to  the  experience  of  the  blind,  who  have  no  oiher  sensalioa 
of  solid  and  extt*nded  bodies,  The  impressions  of  sight  are 
so  much  more  enduiing  and  revivable  than  any  others,  that 
we  hardly  ever  think  of  a  visible  body  otherwise  than  aa 
seen  by  the  eye  ;  a  workman,  desiderating  a  hainmer,  t  hi  nil 
of  irs  visible  appearance^  and  not  of  its  contact  to  his  hai 
although  he  is  quite  able  to  jtulge  of  it  by  this  last  featuf 
But  t!u^  blind  must  fhtnk  of  objects  as  fdt  thiT»^  ;  the 
vived  sensation  in  tliem  is  a  projection  on  the  hands,  not 
the  eyes,  and  they  alone  are  in  a  position  to  judge,  what 
the  natural  permanence  of  skin  impressions,  and  how  fi^ 
they  can  be  recovered  and  lived  in,  when  tho  reality 
absent.  Their  thoughts,  reveries,  and  dreams  are  tonchi 
not  sights.  Not  only  is  their  power  of  tuctde  discrimimitio 
of  a  very  exalted  kind,  but  they  also  attain  the  higher  sta 
of  realising  past  touches  as  if  fully  pi\3sent ;  that  is,  supf 
ing  such  realization  of  touch  to  be, under  any  circunisUnc 
fully  attainable. 

We  must  refer  to  the  blind  also  for  the  associatioa  of 
trains,  sequences,  or  succession  of  touches,  made  so  cohc 
that  any  one  may  recall  the  entire  chain.      A  blind  ma 
feeling  his  way  along  a  wall  by  the  hand,  experiences 
succession  the  ditfereut  contacts;  and  these,  by  repctitio 
are  so  fixed  in  his  mind,  that,  when  he  is  placed  at  any  on 
point,  he  anticipates  all  that  is  to  follow.     Being  under 
necessity  of  always  guiding  his  course  by  touch,  he  acquir 
coherent  successions  of  feelings  of  contact,  as  other   men 
acquire  of  sights.     He  knows  his  whereabouts  in  a  room  bjj 
touch ;  the  progress  of  his  work,  if  he  is  engaged  in  hand 
craft  operations,  is  measured  tactual ly. 

22.  In  acquiring  associations  of  Sounds,   we   have 
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encounter  the  supplanting  tendoacy  of  the  voice  in  the  most 
iiit'^reslin^  instances,  namely,  Articulate  and  Musical  sonnds. 
For  whilu  intently  listening  to  a  speech,  we  ai'ie  liable  to 
follow  the  speaker  with  a  suppressed  articulation  of  our  own^ 
M*liereby  we  take  the  train  of  words  into  a  vooal  embrace,  a3 
well  as  receive  it  passively  on  the  sense  of  liearing.  This 
is  an  instance  of  concurring  or  compound  association. 

As  already  observed  in  the  other  senses,  the  ear,  by  repe- 
tition, is  formed  to  individual  sounds,  so  as  to  retain  lliern 
with  ease  after  the  cessaliou  of  the  cause. 

The  simplest  sound  is  so  far  a  complex  impression  that  it 
needs  a  plastic  operation  to  fix  its  parts  together.  Thus  an 
articulate  syllable,  ma,  ha,  is  a  really  complex  effect,  occa- 
sioning a  plurality  of  nervous  currents  :  and  to  make  all 
these  flow  tog<«tber  in  company  and  order  demands  a  certain 
lengih  of  repL*tition*  We  have  already  illustrated  this  uuder 
the  agglutination  of  movements.  The  next  stage  is  the  coher- 
etice  of  trains  or  successions  of  sound,  of  which  thero  are 
abundant  examples.  A  simple  air  of  mu^ic  is  a  good  illus- 
tration Here  a  number  of  sounds  follow  one  another  in  a 
fixed  (U'der ;  and  by  frtHiucutly  hearing  them,  we  learn  to 
pass  frum  the  one  to  the  other  by  ideal  anticipation.  When 
a  suthcient  number  of  notes  have  been  struck  to  detennine 
the  air,  the  musician  can  proceed  with  all  the  rest^  llis 
education  is  made  up  of  many  hundreds  of  these  sequencea 
built  up  by  degrees,  under  the  plastic  power  of  the  nund. 

The  specific  determining  circumstance  in  musical  acquisi- 
tion is  the  quality  of  the  ear,  as  shown  by  discrimination  of 
jutch.  That  Discrimination  is  acconqianied  by  Ilctentiveness, 
we  assume  on  general  grounds,  there  being  no  facts  to  the 
contrar)* ;  hence  the  one  may  be  taken  as  a  criterion  of  the 
other.  As  regards  the  applicatiun  of  the  tbixte  general  cun- 
ditions  of  Retentivenesa — Repetition,  Concentration,  and  the 
Ailhesiveness  of  the  system  on  the  whole— the  first  is  the 
inuke-up  for  the  deticiency  in  the  rest  The  circumstance  of 
^■Concentration  is  principally  manifested  under  natural  likhig, 

interest^  or  Taste;  and   tiiste   follows,  in   a  great  measure, 
23 
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vooli  carrr  -sriii  h  the  tifiir.  Ifkis^.  rr  €c;-:iraHs:i  of  Kosxe, 
&3d  tL^*  ">r  th*  cess  vf  ill  aai-CTe?  i:-  ornu!  «:c::»?ntmioo- 

Ar:i:^I^:c  s::::;-!*  iz^  nuiie  c:r:rr»rii:  izi  lEk?  niinagt  The 
^aA  irtiouli:^  -iar  i*.  to  «>:=>?  extez:.  &  xs?>i:roidc-a  of  the 
dis5c^  ear.  L;  s:  £ir  as  :!-»  Iritrrs  -it  uir  tljiiit-ec  are  dis- 
tfngniTl^i  cj  ceir^z  o:=:l-izA:::-=3  of  mosf^il  VHa«,  ihe  two 
feasic  iliii-es  n'i.rt  ce  tL-e  slz:^  But.  5?eiii;^  t£k&:  this  is  not 
wbollj  lie  ca5^  ire  are  itt  prrp«^«  to  say  t2:it  cq*  ntiT  be 
alvajs  lAjcen  &s  ev: iei:«?r  ■:'  the  cther. 

JL  tLiri  q^iilitj  of  v>sil  s-iaais  is  cadence  «  a-xent.  the 
lasis  of  el ••:-::•: n-  ont-irr,  ani  rlr:lir2:c:al  ■x:nr<«:ti.:n.  an! 

Tie  e:ir  r^^ii-^  n::  I-r^r:y  5- :  ^-s^i  :>5  ;:  drriulAr^  >:~  is.  r  ut 

t:\>  to  til-  :l:^^  ::  efr'::^. ::  siir^s  ::5v::  iz  i:  ;  :r:z^  ^x^nt 
is  n::-;:rr.  i- :  iz.  tir  el:.:^::.-  ::  :lr  :ri:.:r  ini  :!-  i.:  r. 

Tiie  irT-Mli:::::?  in  the  e^r  ar^  iL.y  c-r  r^r:  •::  the 
a»:c-ir::'::i5  i-  ir««::-  >^->:ciL  ani  Elvu:::n;  cu:  tlev  are 
Lo  ii\-^'r.  tie  lirjr-rt  ri.-rL 

ill  ctler  tl;::r*  i -^t  t-  -jvther.  tie  ciiteriil  •::  :1  u^l:.  meta-rv, 
iii  :rL-iz::-i:l-n.  r:-it  pM-:-e<s  cf  rr.:  1  y:::^  .:r.r  <er:>e  as  a 
=iUt::..:e  ::r  otlers.  priLcito^ly  iv^il:  ::srrl:  ::  y:<:  a.  ih^ 
L-'.-^t  rr:-:-:lvr  ■  :'  tl-rn-  all  Tlus  ::  is,  thj^:  .'-::<  tl.ujht 
c:':Li::.i-t  •::  tl-rir  ti^te  or  s::>-ll.  aro  a:v:.\lly  :  ...  -.,/ 
::-:-?  tlrij  vli-^l  ^^t-r:t.  Tie  ini^jv  ■:  i  r  ^  i^-ls  in  ;he 
1,-ii.  1  i>  i  vL^iil  :.:.:::r-r.  ani  in  a  vrry  iiiLrior  uv^rte.  as  a 
l^.y.^.' ::.i-tI  :L.::-r^:  ::  •  f  ^  ^^^*  ^  ^  — 

S-iirit:,::-  .:  ri.:.:.  as  -^e  lAve  s-rvii.  ar-^  0  r::;^  univd  of 
rir-iil  «>vtri  a-i  rr.:- :il ir  f— l:n:rs.  A  v:-:.  .v  i..:.:rv?  is, 
::.  :\i.t.  a  triin  of  r^Tii  lu 'veEn^nis  0:  ihe  eyes,  li-.l^^r  and 
tinier,  ovrT  lur^i:..;^  y^i^'^.  ln;:S,  and  ^uril.^s. 
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Tlie  education  of  the  Eye  goes  through  all  tlie  stages 
described  for  the  other  souses.  Ther«  is,  iu  the  first  place, 
an  engrained  impression  of  each  separate  Colour,  tlie  result 
of  repetition,  eualjling  their  several  ideas  to  endure  in  the 
absence  of  the  original,  and  to  persist  of  their  uwn  accord 
when  ouce  suggested. 

The  influence  that  gives  the  opticnl  currents  a  facility  in 
being  induced  and  continued,  so  as  to  make  one  colour,  as 
gn»en.  an  object  of  comparison  with  other  coloura,  is  doubt- 
less the  same  plastic  power  that  forms  aggregates  of  colom*ed 
expanse,  connecting  together  a  succession  of  tints,  as  a  rain- 
bow, or  a  sun-set-  When  we  have  passed  repeatedly  tli rough 
the  successive  colours,  the  impression  of  one  comes  to  iiuluce 
the  next,  and  that  the  following,  and  so  on  iu  onler.  But 
we  can  scarcely  advance  a  step  in  this  illustration  with^mt 
bringing  in  tlie  movements  of  the  eye,  and  the  feelings  be- 
longing thei^eto,  I  can  imagine  an  instance  where  the  eyes, 
in  a  st4Lte  of  rest,  have  before  them  a  number  of  colours  pm- 
duced  in  a  fixed  succession,  tiiish  after  ilash^ — red,  orange, 
green,  blue,  violet,  white,  black.  &c.— in  which  case  a  train  of 
pure  optical  impressions  would  become  fixed  in  tlie  mind,  and 
the  occurrence  of  the  fii^t  would  tend  to  revive  an  image  of 
the  second,  third,  &c.,  on  to  the  last,  The  gradations  of  day- 
liglit  and  darkness  are  associated  in  this  way.  But  in  the 
ordinary  case  of  associated  colours,  tliey  exist  side  by  side., 
BM  in  the  coloui-s  of  the  landscape  ;  and  we  move  the  eyes  to 
see  them,  and  thereby  incorporate  the  act  and  feeling  of 
Movement  with  the  sensations  of  light.  If  the  eye  is  in  this 
way  habituated  to  a  train  of  colours,  the  habituation  consists 
in  this,  that  with  each  colour  are  assoitiated  l»oth  a  movement 
of  tlie  eye  and  a  second  colour,  and  with  tliis  last  movement 
and  colour  are  connected  a  third  movement  and  a  new  colour, 
and  so  on  to  the  limit  of  the  pictura  If  we  suppose,  for  ex- 
am plo,  a  chain  of  fields  of  different  lengths  luul  of  varying 
tints ;  the  eye  first  sweeps  over  a  yellow  corn  field,  then  passes 
to  a  grass  field  of  double  the  length*  then  to  a  plantation  of  wood 
still  longer.   The  image  of  the  first  is  an  impression  of  yellow. 
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accompanied  with  a  definite  sweep  of  the  eye,  and  a  corre- 
sponding continuance  of  the  yellow  impression  ;  the  image  of 
the  second  is  a  green  effect,  doubly  prolonged,  or  accompanied 
with  a  double  sweep  of  the  eye  or  the  head,  or  both ;  the  third 
image  is  a  different  tint  of  green,  imbedded  in  a  still  wider 
muscular  sweep.  In  these  circumstances,  and  after  due  repe- 
tition, if  the  eye  is  impressed  with  the  proper  yellow  hue 
along  with  the  definite  movement  of  the  eye  accompanying 
it,  the  image  of  the  first  field  will  be  re-instated,  and  the 
mental  movement  set,  as  it  were,  in  an  old  and  accustomed 
groove ;  and  there  will  be  a  transition  from  the  optical  im- 
pression of  yellow  and  a  given  expanse,  to  the  optical  impres- 
sion of  a  shade  of  green  with  an  additional  muscular  sweep, 
and,  lastly,  to  another  shade  of  green  with  a  still  greater 
movement.  These  united  impressions  will  be  leinduced, 
one  after  another,  as  a  c()nse(|uouce  of  contiguous  growth. 

Let  us  divide  the  detailed  illustration  into  the  two  cases 
of  Outline  Forms  and  Coloured  Sui faces.  In  order  to 
exemplify  the  class  of  Outline  Forms,  we  will  suppose  a 
white  rin;:,^  on  a  dark  ^^[rouncl  Here  we  have  a  line  of  li'dit 
and  a  round  svveep  of  the  eye  concurring  in  one  impression. 
The  eye,  following  the  ring,  imbibes  a  continuous  effect  of 
light  while  performing  a  round  movement ;  an  optical  and  a 
muscular  impression  are  conjoined,  the  muscular  predomin- 
ating;  for  the  colour  of  the  circumference  is  merely  suffi- 
cient to  give  the  lead  to  the  ocular  movement.  The  fixing 
of  the  image  depends,  almost  exclusively,  on  the  cohesion  of 
movements  of  the  muscles  of  the  eye.  Now,  this  case  of  the 
ring  typifies  a  large  class  of  important  visual  notions.  The 
figures  of  geometiy ;  the  symbols  or  ciphers  of  Algebra, 
Chemistry,  and  the  other  symbolical  sciences  ;  the  plans, 
diagrams,  and  outlines,  used  in  the  mechanical  arts, — all 
depend  for  their  retention,  in  the  first  instance,  on  the  purely 
muscular  endowments  of  the  eye.  AVritten  language  fur- 
nishes another  class  of  visible  forms  ;  and  in  the  Fine  Arts 
of  Sculpture  and  Architecture,  form  is  the  chief  matter  of  the 
artist's  consideration. 
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The  circumstances  tliat  fuvour  this  acquisition  arc,  as 
before,  partly  geneml  and  partly  special.  The  general  udhe- 
giveness  of  the  system  being  assumed,  the  special  coudition 
IB  retentLVuUL^ss  fur  OcuUf  Movements.  According  to  tht5 
assumption  formerly  made,  this  will  be  found  accompanying 
the  special  puwer  of  discrimination  in  those  muscles,  tiie  con- 
sequence, no  duubt,  of  a  high  development  in  the  centres  fur 
regulating  their  movements. 

Next  to  the  general  and  the  local  reterUiveness,  we  must 
advert  to  the  mental  Concentnition,  as  due  more  especially  to 
interest,  taste,  or  liking,  or  a  regard  to  the  end  to  be  sei-ved. 
We  liave  noted  three  different  classes  of  outline  forms,  all 
equally  retainable,  so  far  as  the  muscular  retentivenesa  of  the 
eye  is  concerned,  but  whose  retention  ia  stimulated  by  very 
different  motives.  These  are  Scientific  forms,  as  the  figures 
of  Euclid ;  Arbitrary  forms,  as  in  written  language ;  aud 
Artistic  fonns^  The  attention  to  the  first  is  prompted  by 
whatever  feelings  constitute  the  scientific  interest,  or  t4iste  ; 
the  second  class,  the  arbitmry  forms  of  language,  are  aided  by 
our  inteix?st  in  the  ends  of  language,  either  for  ordinary  pur- 
poses, or  for  the  studies  of  the  scholar ;  the  attention  to  the 
last  is  stimulated  by  the  sensibility  to  Art  Looking  at  the 
peculiarities  of  these  several  crises,  we  can  note  that  there  is 
u  gre^iler  concentration  of  nund  upon  the  forms  of  Science 
and  of  Art,  these  being  few  and  important,  than  upon  the 
symbols  of  laiiguiige,  which  are  numerous  and  individuaUy 
unimportant  in  the  comparison.  One  would  say  that,  in  the 
case  of  language  and  arbitrary  symbols,  a  high  natuml, 
disinteix'sted,  or  unstimulatefl  adhesiveness,  would  be  requi* 
site.  A  strong  motive  for  concentniting  the  mind  applies 
better  to  few  things  intensely  held,  than  to  a  great  multitude. 
The  power  of  remembering  a  vast  number  uf  arbitrary  visible 
marks  may  be  set  down  as  depending  partly  on  a  goc*d 
general  adhesiveness,  and  partly  on  tlie  special  muscular 
adhesiveness  of  the  organ  of  vision.  The  acquiring  of  the 
Chinese  language,  with  its  many  thousand  eharucters,  is 
perhaps  the  greatest  exampla    The  geogmi*hical  memory  for 
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maj/T  f'i!!s  unkr  the  saiue  head  :  only,  in  this  iiistance,  there 
may  ^>^  ihr  prjnipt'L:^  of  a  icor»:r  i owtrfjl  sp»^Lil  int^rrest. 

S-L  We  turn  next  to  Cvlour-:-!  .S'»irfdC'?5.  or  those  vi<ii;il 
effti:*Jy  where  li^'ht  anl  shad-.-,  col jur  and  hi^rre,  prominently 
enter,  as  :n  a  laadrT'tp-r,  a  sj- .-vra  :Ie.  a  picture,  a  PX'm.  a  human 
Dace.  Here  the  object  C'>!iS:-Sts  *A'  au  ajj:.'rr^.»te  of  masses  of 
colour,  whi'-h  are  a.-r^-ociatel  ly  what-^vr  f.>roe  of  retentiveness 
or  a.dh':s:ou  r-reLnj^  t>  the  iinpr-ssion?  uf  colour.  If  we 
rej/eateily  ^'iz-  tit  a  pi.tu:-,  its  diti.rrrnt  parches  of  colour 
seize  LAI  of  th*:  miiid  a:ii  connect  th.-niselvcs  in  ibcir 
iiatural  order,  so  that  the  one  can  recall  t!ie  rest,  and  the 
whole  cin  exist  lvA  be  h'-M  in  the  view,  when  the  actual 
ohjeet  is  no  lor;^er  pr-.-s-.-nt.  Masses  of  cultured  decoration, 
the  r:o!ours  of  ri-.h  calicoes,  and  the  vari»'«Mrr.-d  dr^rsses  of  au 
a.s-:e.'ii:i!y  m'  p- ople,  e-xeur-lity  the  sitiui::>u  where  cnhuir 
'.--  ',•'.-:  1'-.::l\.  an:  ^^:»-.•l^*  tli-.-  r'-r-.-ii'iv-'ii-^^  is  niu«  a 
:-x\  til  \:i  M::-:u]:r.  Tiie  iinT-i.^^-ilility  to  cOiHiir  is 
t-r-t  ],\  il.-  ii*:-::;:]'!  tu  r-.--ill  ulj-.;t>  lilvt-  tiic-se. 
•;-.•:  i.-iS  Lo  iie':':.ss.i:y  c.'iiu-xi'»ii  with  th-  muscular 
."*v  :  the  two  b'.-I'.'!i-_:  t'-»  iii'l-.-Tv-iitlvut  organs,  and 
tbll'rw  «i:::'.'r..-fit  Liv/s.  IVr^f-'iis  h'-lily  ciil-'Wrd  as  roi^ai-ds 
Colour  j.uv*:  on*;  of  th*^  '^:fts  ut"  a  [ricl'jii.il  arti-t — j«aintcr  (ir 
I?oet.  'JI.*;  e<isy  rcc  -l!'.  :ti»ii  or  revival  ul"  soeii-'S.  and  ulijccts, 
firid  }i!ri.;*ii  i'l-r-^,  i<  ii-;c-;.s>.iry  in  oivi-r  to  wnik  as  a  combiner 
in  l\r.<  oIj.t^  of  tl.:i:js. 

1^0.  As  in  other  cases,  a  sup>ii«'r  li-  Id  of  colnured  sur- 
fiifj'^  r-:sts  i:vou  'jeneral  adh»'>ivene^js  ouibiu^d  with  l«»cal. 
A  fine  .s-nv.-  fir  shades  of  c«)lour  is  a  sutUcient  proof  of  a 
lii'.'h  l'.:al  ei.  lownient,  wliich  will  show  itself  in  a  corre- 
spond: i;;/  pov.-ri  of  ret«'ntiv«.*ness.  Tlu-re  can  be  no  reason- 
able d'/ubr  that  the  Sense  of  colour  is  a  priniiiry  sensibility 
of  the  Tiiin  1  ;  and  its  consequfMicos  on  the  intellectual  cha- 
raeler  are  iiuniennis  and  marked.  Jt  is  n^t  only  identical 
wiiii  a  facility  of  reniemberinL,'  scenes  and  i)iclurcs,  ami 
shades  of  cluiir  ;  it  also  generates  a  strong  interest  in  the 
concrete,  pictorial,  ami  poetic  as]»ccts  of  the  worKl.  and  a 
I'i-uMun  lo  the  ftcicutitic  point  uf  view,  which  deals  with 
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nature  by  means  of  abstractions  and  nak^d  symbols.  We 
are  not  to  look  for  tbe  scientific  aptitudes  in  a  mind  highly 
sensitive  to  colour. 

Besides,  then,  the  positive  conditions  above  enumerated  of 
retentiveness  to  Form,  we  should  add,  as  a  negative  condition, 
a  moderate,  or  even  inferior,  susceptibility  to  Colour.  The 
scientific  mau,  the  verbal  scholar,  and  tlie  artist  iu  Fonn^ 
ai*e  all  tlie  more  powerful  in  their  respective  ^valks,  that  the 
impressiliility  of  the  eye  to  colour  is  reduced  to  a  niinitnunu 
The  ortlinary  limits  of  the  human  mind  seem  not  tt»  permit 
a  high  development  in  two  such  tUvergent  lines  of  tulcnt 

20.  In  the  very  eiirly  operations  of  the  intellect,  there  is  a 
snbtlo  blendiog  of  all  three  fenctiona — Discrimination,  Agree- 
ment^ and  lietontiveuess  or  Contignoua  Associiition,  The  per- 
sistent hold  of  a  distinct  image  of  the  {Simplest  object,  as  a  ring, 
has  been  attained  tbrongh  a  complicated  operation.  There  is  a 
series  of  impressions  of  DiflVrencBi  united  with  impressions  of 
Agreement;  while  the  total  is  (used  together  at  last  tfirough  the 
Betentive  property. 

27.  It  is  also  to  bo  remarked  that  the  cumuhitive  opei-ation  of 
cjontignity  is  interrupted  by  the  absence  of  uniformity  of  coiijono 
tiott  in  the  things  occurring  together  ;  oat  of  which  circumstance, 
arises  a  new  class  of  mental  phenomena.  If  only  one  8[)ecies  of 
ring  were  ever  prcsentod  to  the  view^  and  if  the  specific  colonr 
were  unknown  except  in  that  one  object,  there  would  be  au 
iaseparable  contiguous  assQcifLtion  of  that  form  and  colour; 
neither  could  ever  present  itself  without  the  other.  But  nearly 
every  simple  impression  known  to  us  exists  in  various  connexions; 
a  pure  white  colour,  for  example,  is  found  in  snow,  in  foam,  iu 
cloudy  «S^o.  Hence  the  efiTcet  of  contiguity  would  be  to  bring  up 
all  theee  objects  when  a  white  colour  is  suggested ;  and  some- 
Hmea  we  do,  in  fuct,  bring  a  host  of  individuals  into  view,  by  tho 
euggestion  of  a  common  property*  At  other  times,  the  mind, 
distracted  by  the  number  and  variety  of  the  connecting  links, 
remmus  unmoved  by  any  ;  or,  from  collateral  influences  in  favour 
of  some  one,  singles  out  that  one  to  the  neglect  of  the  rest,    ^See 

C0Jn*0UKD  ASftOCUTION.) 

It  will  huuco  be  apparent  that  Uie  occurrence  of  neWcoujuuCK 
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tions  witli  a  f  iiniliar  proportj  has  a  Ji^^^ori'aft.'.j  effect.  Liquidity 
is  at  lir.st  as.-ociateJ  with  the  other  pro[>ertics  of  water;  when  we 
become  familiar  with  ice,  this  connexion  is  partially  loosened. 
Certain  properties  at  first  exclusive)}'  allied  with  liquidity  are 
now  al-o  allied  with  solidity,  g'iving'  a  second  alternative;  the 
additional  exfjcricnco  of  f^team  affording  a  third  alternative. 
This  is  tlie  situation  described  also  under  the  name  Abstraction  or 
the  Abstract  Idea:  by  a  fallacious  tendency  of  the  mind,  the 
alternate  connexion  lias  been  viewed  as  a  possibility  of  separate 
exi>tence  ;  becau.-e  *  wijit.e'  has  many  alternative  connexions,  the 
supposition  has  be^.-n  made,  and  received,  that  whiteness  can  exist 
out  of  all  coniiexif;ns. 

28.  It  is  farther  w  be  noted,  with  reference  to  the  process  of 
acqni>ition,  that  the  vast  complicacy  of  the  things  to  be  acquired, 
of  which  tlie  vi>i'il<;  world  is  the  most  si^mal  example,  cannot  bo 
overtaken  (."Xfcpt  by  a  .-v-tL-m  c,:*  y. .»■'/■/' .'/.j,  or  emplnviiig  the  old 
to  piece  the  iiew.  L<i(iI;ii;L'' d-»wn  Irmn  a  li:  ijflit  nj'on  a  larLro 
city  witii  its  riind  envipumierit,  wc  iorm  a  cnliereiit  picture  i^f 
the  whole,  wliicli  we  c;in  retain  ov(.*u  in  minute  lineaments.  This 
is  possible  only,  Ixcause  wo  have;  [)revi(»u.-ly  acipiired  coherent 
ima^'os  of  strerts  and  >pins,  and  iiclds  and  trees;  and  have  con- 
nected them  in  au'irrei^atcs  not  much  dilKrlng  from  the  present. 
We  men?ly  tack  to^'ether  (mr  jireviniis  eleniLnts  in  a  scmiewhat 
novel  arranf^^cuM-nt  ufxin  this  new  occasion;  and  the  whole  sti*es3 
of  the  memory  lies  in  consolidating  the  new  grouping. 

SKNSATION.S  OF  DIFKKUKNT  SENSES. 

Thfj  coiir-urreiico  <if  »S(»nsatioiis  in  one  coninion  stream  of 
ConsciouMifi-s,— r.n  the  sanii;  cerebral  hi^diway,— enables  tlioso 
ol  ditlerent  si-nscs  to  br  associated  as  readily  as  tli(»  sensations 
of  the  same  sense.  We  will  now  therefon?  review  the  more 
remarkable  instances  that  arise  out  of  this  h(.'terngenecuis 
concurrence.  In  so  doing,  it  will  be  convenienL  to  include 
also  Movements  a(rtual  and  ideal. 

29.  Mnrr/jirnf.'i  v'ltk  Si-ns(fliuns, — Tt  was  ])r(ivionsly  re- 
inark(rd  (p.  .'Jill)  that  there  are  fiiw  perfect  associations  of 
mere  movenuint ;  the  sense  of  the  e(re(;t  contributing  nu.st  of 
the  cohcsivencss  of  a  train  of  actions.     There  is,  tlicrofore, 
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the  union  of  a  movement  with  a  sensatioii  at  etoch  st'ige  of 
the  perfonnauce  of  a  complicated  operation.  Even  the 
simple  case  of  walking  requires  that  the  expoL'ted  contact  of 
the  foot  with  solid  gruund  should  concur  with  tlic  motor 
Btimiiku^  of  associated  movements. 

Under  the  same  head,  we  may  place  the  association  of 
Actions  with  sensible  Sig:n8 ;  as  in  all  that  department  of 
lingual  acquisition  wherein  names  have  the  meaning  of 
command,  direction,  guidance,  control  Every  movement 
that  we  make  is  connected  with  a  certain  form  of  words 
or  a  particidar  signal,  which  may  set  it  on  at  any  time. 
The  child  learns  to  connect  vocal  sounds  with  its  various 
actions,  and  so  becomes  amenable  to  command  and  direction ; 
and  the  education  is  continued  all  through  life*  The  signs 
for  indicating  action  may  be  various ;  the  notes  of  the 
bugle,  the  si^^muls  at  sea,  the  directions  posted  up  on  the 
walls,  have  all  tins  acquired  power  of  commanding  move- 
ments. The  same  association  enters  into  the  education  of 
Animals  ;  the  horse  and  the  dog  soon  learn  to  connect  specific 
actions  with  the  language,  tones,  and  looks  of  human  beings, 
liong  before  children  possess  the  power  of  utterance  them- 
selves, many  of  their  actions  are  associated  with  the  sounds 
of  language  as  uttered  by  others, 

•  30.  Mmmdar  Idais  with  Scruut^uyns. — The  endr*ring  forms, 
imprc*ssions,  or  Ideas  of  Movement,  are  associated  with  Sen- 
sations; and  the  two  things  recall  each  other.  In  the  three 
higher  senses,  we  have  seen  that  there  is  an  association  of 
these  two  elements  ;  many  tactile,  audible,  and  visible  sensa- 
tions Innng  a  coalition  of  the  two.  Under  JSighi,  we  connect 
the  vtsilde  appearances  of  objects  with  their  weight,  hardness, 
and  tenacity, — qualities  purely  nmscular  in  their  perception. 
Having  experience  of  the  weight  of  a  piece  of  stone  of  a 
certain  appeamnce,  we  associate  the  appearance  with  the 
weight,  the  one  saggestiog  the  other;  so  with  hardness  or 
oacity.  In  this  way,  we  have  an  associated  connexion 
flwtween  substances  and  their  uses  foiuided  on  these  pi-opi^r- 
tics.     We  acquire  a  strong  feeling  of  the  dilTeience  between 


362  RETENTIVENESS — ^LAW  OF  CONTIGUITY. 

timber  and  stone,  and  between  stone  and  metal,  and  demand 
tliat  each  should  be  differently  proportioned  in  all  kinds 
of  erections  and  mechanical  operations.  It  has  been  re- 
marked that  our  sense  of  Architectural  proportions  is  founded 
on  our  experience  of  stone,  and  would  require  to  be  re-adjusted 
if  iron  were  as  universally  employed.  If  the  specific  gravity 
of  the  rocky  materials  of  the  globe  had  been  equal  to  lead, 
instead  of  being  about  two  and  half  times  water,  our  sense  of 
the  weight  of  every  piece  of  stone  would  have  been  four 
times  as  great  as  at  present,  and  we  should  consequently 
have  exacted,  for  tlie  satisfaction  of  the  eye,  far  more  massive 
proportions  in  evciy  kind  of  stone  work  * 

The  knowledge  of  the  Distance  and  the  Direction  of 
Sounds  (Hearing,  §  13),  is  in  reality  an  association  between 
sounds  and  movements  or  muscular  ideas.  The  properties 
themsolvt.'S  are,  not  audiljle,  but  locomotive  properties,  signi- 
fied to  the  mind  by  sensations  of  sound. 

31.  Scusdtioiis  with  Sen^iations. — Under  tliis  head  allusinn 
might  be  made  to  all  the  combinations  that  wuuld  arise  by 
tiiking  (iach  S(Mise  along  with  every  otlua* ;  organic  sensations 
with  tastes  and  smells,  with  touches,  sounds,  and  siglits  ;  tastes 
with  snit'lls,  &c. ;  smells  with  touches,  and  so  on.  But  it 
will  sullice  to  quote  the  associations  among  the  three  higher 
senses. 

Touclics  are  associated  with  Sounds,  when  a  body  struck 
tells  by  the  ring  how  it  would  feel,  as  in  discriminating  stem*, 
wood,  glass,  pottery,  &c.  This  is  a  very  abundant,  and  gene- 
rally very  secure,  adhesion. 

Touchers  are  asscjciated  with  Sights,  in  the  great  compre- 
hensive case  of  connecting  the  tactile  pro[)erties  of  things 
with  their  visible  ap[)earance,  whereby  the  one  can  instantly 
bring  to  mind  the  other.     We  associate  the  tangible  qualities 

♦  Tliat  is,  supposing  thoro  was  no  incroasod  tenacity,  or  powor  to  roair.t 
cni.shinn^.  Jion  IjuiMin^s  are  Itss  mussivo  than  Btoiio,  notwith{»tan<ling  iho 
greater  di  usity  c>f  tlic  niati-rial ;  but  in  this  caso  tbt^  «i^reat«.T  stnjni^th  of  the 
BuhstaiKe  ooincs  into  ])lay,  and  tho  employmcut  ol'  Lullow  and  slcudur  forms 
takes  oO  lioiu  the  Wei^jht  to  bo  bU^jportcd. 
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of  rouglmess,  smoothness,  solidity,  liquidity,  viscidity^  witli 
the  characteristic  impressions  they  make  ou  the  eye,  and  we 
cau  at  any  time  recall  the  touch  by  the  sight,  or  the  sight 
by  the  touch.  We  cau  distinguish  nieUds,  stones,  wood, 
cloths,  leaves,  flowers,  by  both  senses ;  and  we  form  an 
association  between  the  tactile  and  the  visible  impressions. 
Each  person  has  a  large  amount  of  knowledge  existing  in 
the  shape  of  associated  touches  and  sights.  We  connect 
likewise  the  torm,  as  revealed  to  the  touch,  with  the  visible 
forms,  and  thus  make  tlie  cue  couhrm  the  other.  Our  notion 
of  Figure  is  in  fact  a  coalition  of  cliirerent  impressions,  and 
this  gives  to  it  a  more  complete  and  perfect  character.  JL 
shall  speak  of  this  again  jn-csently. 

Sounds  are  associated  w^ith  Sights  in  innumerable  in- 
stances. We  connect  the  visible  appearances  of  bodies  with 
the  noisi^  they  make  when  struck,  as  a  glass,  a  spoon,  a  book, 
a  hat^  We  associate  an  instrument  of  music  with  the  i)eculiar 
quality  of  its  note ;  we  connect  animals  with  their  vocal  utter- 
anee.  So  with  human  beings ;  each  person  kuown  to  us  having 
a  distinctive  voice^  In  acquiring  languages,  there  are  two  cases 
of  the  associatioiL  Every  visible  object  is  connected  with  thu 
sound  of  its  name — sun,  mountain,  house,  ike. ;  and  in  learn- 
ing to  read,  the  sounds  are  associated  with  the  written  and 
printed  characters. 

32.  With  regard  to  the  present  chuss  of  hdrmtjrne^i'ns 
associations,  it  is  to  be  supposed,  that  the  rapidUj/  of  th4 
adfitjimn  will  vary  with  the  adhesive  quality  of  each  of  the 
two  senses  entering  into  the  combf nation.  Thus,  when 
aotuids  are  connected  with  sights,  the  goodness  of  the  ear 
and  the  i^etentiveness  of  the  eye  will  both  contribute  to  the 
adhesion*  Whence,  all  associations  with  sight  will  come 
sooner  to  maturity  than  the  connexions  formed  among  the 
inferior  sensations.  This  circumstance  it  is  that  puts  sight 
forwurii  as  the  repri'sentixtive  sense.  Things  that  are  sern 
have  a  moi*e  ghirious  i*esurrectioa  in  the  mind  than  any 
others ;  we  choose  to  conceive  the  objects  of  nature  as  they 
appear  to  the  eye,  rather  than  as  they  affect  tljc  ear  or  tho 


3C4  nETr.NTIVr.NESS— LAW  OF  coNTiGrnr. 

toiK-h.  Of  all  xh(i  way?  that  an  nran;;^  cm  sirik-?  ihe  s^n*??. 
the  vi^il.'!-  fisp.:ct  is,  i>y  pre-euiiu'jEce,  its  revivc-l  Liiiiife:^- 
tioij,  ita  '  i'i-.a.' 

OF  EXTERN'AL  PEnCEPTIOX— THE  MATERIAL  WOULD. 

33.  W-  liavf-  now  at  this  point  to  consiJvr  the  p^erf-ej- 
tion  an  I  iL^-  l:n"-.vl.-lj.';  of  the  Miitorial  WoilJ,  which 
come  tliionuli  tlie  inr.-'.uh^r  f-eHnL'3  anJ  the  s->n^"r.:oD?, 
l»y  tli'.-ir  a:.S'^'«;:.i'.i  -n  w'r.h  one  an'.»thcT.  Th^  maniitrr  of 
attain i J]!.'  to  i.il^  knowlr-lj*'.  its  exa'.t  nature  and  the-  lit-jree 
of  ceitiiiiity  attii'.liiiij  to  it,  ltIvo  ri.?e  to  some  of  the  p-eatest 
qu'.vrti'  liS  f.f  ij/:*.;v]iv.-:. .ill  j.hil' 'Sophy.  Two  proM-ms  es- 
]-e';i.i'!y  o.iU  i'.-i- n  lico  at  tii:<  sta.!:e.  The  fii^t  is  the  oriiJiin 
of  lliv-  J- ':■":;.'.!■  ::s  v.m  o'.vr  to  vision,  nri:i:''ly,  ll*e  Forms  ai:*! 
M^l:./  :  '  .  '•:  K:  •■:;...!  ]).  W^^^  a:il  t:.'ir  h\.::.:::-  =  t*:-':::  the 
f-\".  L\rv  ■-'.::■■■'  •:..  ■■'-  T,  ■'■.■■-!.::■  i:<  w-  >•  al"!h::;-:i  l-v  IV.kvh-v 
to  iMf  n- t  •::.:;..: J/.:  fi  o  ::i-- 1,  tl.-y  hiiv./  l"..i:i::'-l  a  >i:'v.-vt 
'^I'ii-r;---;-  :.  v.!-!.  li.-  :.;l.y-:.  ..1  \vi:--:s.  Th-:- ^v-ii-l  .:':-<::->n 
I'/hit-rS  to  til-  l'.-:-;.-:  ::-:i  .  f  rm  K\t"n::il  ai^-l  Mut-ii.il  Wi-iM  : 
it  '^V'-w  <,i;t  ^jf  til"  «.•);•  r,  l.'-ili  l.:-t'.ii...i'ly  ai.-l  natui:::ly,  anl 
wa.s  t];';  pioL.iii'.-iit  n»';Ui|.hy ^ic.il  <ii;ir<::"n  of  the  oijitci/nrh 
century. 

f'f  Kif'i.t"!  JJ-. !:..<. — T];-  <::-t;ii-:!iv"  -iiw-.-i.tihiiiTV  i  f  the  fVC 
i.s  f'.ir  C'rl'-.ur.  'J'his  is  tli-.-  •  {:■  <-t  .-.].". Hi..-  i,,  it  a^  a  s-'n.-e.  l>ut 
th«' f'M'liiii,' r.f  (.'hIoiu"  ''//  '/'■''/',  i:i;]'l:'-s  no  k now :•.•  !._:•:•  <»f  any 
oiitwiiid  ol.j.-(  t,  jis  a  ciJiif  nr  a  ihiiiL'  wh.'ivin  tli'.-  C'»!':rir  iu- 
h<-n.--?.  It  is  siii-j-ly  ji  ni'-nt;il  rfV-  ^;t  ur  iijlhv-iici'.  a  f.-».-lii]L:  or 
coii-f;io!is  ?t;i:r*,  v. l:ic.h  \\i*  ^ln-uM  h«f  al.-l'.-  ti»  ilisr.n-ui-h  fn»ni 
<'lh»rr  cajs'-i'iiis  ^t.it.-s,  as  fni-  •■xanjp]'-,  a  siin-li  (»r  a  .Sfiun-h 
AW-  slioulil  also  h<t  aM-.-  t'»  mark  tlir-  <l;lT.-n  n«-e  ht.'tw.-.'n  it  ami 
r»th*.'i.s  (»l  till-  snijn-  l:iiii|,  uv'Yr  or  h-.ss  vivi<],  mi»:v  «»r  h'S^  c-n- 
durim:.  m"H.  or  It.--  vnlninincr.s.  So  we  >h«»nl'.l  ili^nn^Tnij;)! 
th«i  r[Ualit:itive  dilTen-nc.f-.^  h'-twi.-cn  aim  colour  anil  an-vther. 
rir-asure  or  jjain,  witli  <li><:riminalion  of  inti-r.>ity  and  of 
duration,    would    attach    t«j    the    m-ro    s-nsation    of    cohjur. 


ASSOCUTIOXS  WITH  THE  ACTIVJTY  OP  TOR  EYK 


365 


I 
I 

tl 

I 


Knowledge  or  belief  in  an  external  or  material  coloured  body, 
there  would  be  nona 

Eut  wben  we  add  the  Active  or  Muscular  sensibility  of 
the  eye,  we  obtain  new  products.  The  sweep  of  tlie  eye 
over  the  coloured  field  gives  a  feeling  of  a  definite  amount  of 
adlon,  an  exercise  of  internal  power,  which  is  something 
totally  different  from  the  passive  fcfling  of  light.  Thid 
action  has  many  various  modes,  all  of  tlis  same  quality,  but 
ail  distiuctively  felt  and  recognized  by  us.  Thus  the  move- 
ments may  be  in  any  direction — horizon  tab  vevtical,  oi 
slanting ;  and  every  one  of  these  movements  is  felt  as  dif- 
ferent from  every  other.  In  addition  to  these,  we  have  the 
movements  of  adjustment  of  the  eye,  in  atrconlance  with 
differences  in  the  remoteness  of  objects.  We  have  lUstinctivii 
feelings  belonging  to  these  different  adjustments,  just  as  we 
have  for  the  dilTerent  movements  across  the  field  of  view*  If 
the  eyes  are  adjusted  first  to  clear  vision  for  an  object  six 
inches  from  the  eye,  and  afterw^ards  change  their  adjustment 
to  suit  an  obji»ct  six  feet  distant,  we  are  distinctly  conscious  of 
the  change,  and  of  the  degiee  or  amount  of  it ;  we  knt>w  that 
the  change  is  greater  than  in  extending  the  adjustment  to  a 
three-feet  distnuce,  while  it  is  less  than  we  should  have  to  go 
through  for  a  twenty* feet  distance.  Thus  in  the  ahorationa 
of  the  eyes  for  near  and  far,  we  have  a  distinctive  coDscious« 
nes3  of  amount  or  decree,  no  less  than  in  the  movements  for 
right  and  left,  up  and  down.     Feelings  having  the  character 

if  activihj  are  thus  incorporated  with  the  sensibility  to  colour; 

le  himinous  impression  is  associated  with  exertion  on  our 

'part,  and  is  no  longer  a  puixdy  passive  state*     We  find  that 

the  light  cluuiges  as  our  activity  changes;  we  recognize  in  it 

certain  connexion   with   our  movements ;   an  association 

prings    up    between    the    passive   feelitig  and   tlic   active 

nergies  of  the  visual  oigan,  and  of  the  boily  geueruily ;  the 
changes  of  view  involving  movements  of  the  head  and  trunk* 
»s  well  as  the  sweep  of  the  eye  within  its  own  orbit. 

We  have  not  yet  attained  to  the  perception  or  knowledge 
'any  outward  thing  as  the  soui^e  of  colour^  or  as  the  occa^ 
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when  the  distance  was  reduced  from  four  yards  to  one,  but  it 
has  of  itself  no  knowledge  of  the  cause  or  accompanying 
incidents  of  that  change.  These  are  measured  by  our  other 
activities,  and,  in  the  case  of  great  distances,  by  the  locomo- 
tive energy  and  continuance  requisite  to  pa^  from  the  one  to 
the  otijer.  In  the  case  of  olijects  witliin  reach  of  tlie  hand, 
the  movements  of  the  arm  give  the  measure  of  distance ;  they 
supply  the  accompanying  fact  that  makes  distance  something 
iivnre  than  a  mere  visible  impression.  When  we  my,  that  a 
thing  has  been  shifted  from  a  position  of  six  inches*  distance 
from  the  eye  to  a  position  of  tw«.dve,  we  imply  that,  with  the 
change  of  ocular  eflect,  there  has  been  another  change  corre* 
sponding  to  a  certain  definite  movement  of  the  hand  and  arm 
in  a  forward  direction  ;  and,  unless  by  supposing  this  addi- 
tional action,  we  have  no  key  whatever  to  the  alteration  that 
hm  come  over  our  visible  image.  I  say,  therefore,  that  dis- 
liiQCe  cannot  be  perceived  by  the  eye,  because  the  idea  of 
distance,  by  its  very  nature,  implies  feelings  and  measure- 
ments out  of  the  eye,  and  located  in  the  other  active  organs, 
—the  locomotive  and  other  moving  members.  If  our  notion 
of  distance  did  not  reveal  to  us  the  fact  that  by  so  many 
steps,  or  by  a  certain  swing  of  the  arm  or  bend  of  tlie  body, 
%ve  shoidd  make  a  definite  change  in  the  appcamnce  of  the 
object,  it  would  not  be  a  notion  of  distance  ;  there  n»ight  be 
an  ocular  eflect,  but  not  a  revelation  of  distance*  Giunted 
that  the  eye  is  very  distinctly  atfected  by  every  change  in 
the  remoteness  of  a  visible  object  from  six  inches  to  a  mile, 
that  it  recognizes  a  variation  of  impression  all  tlimngh  this 
inten^al,  tins  would  not  answer  the  tpie^tion,  how  far  is  the 
object  ix*muved  at  each  step?  I  do  not  see,  even,  how  it 
could  tell  which  way  the  thing  was  moving*  The  actual 
distance  means  so  many  inches,  feet,  or  yards,  and  of  these 
we  have  no  measure  by  the  eye ;  indeed,  they  have  no  rele- 
vancy as  regards  the  eye ;  they  concern  the  loconjotive  and 
other  mechanical  movements,  but  not  the  movements  of 
sight 

With  the  active  exertion  of  the  body  in  locomotion  we 
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hixvf:  a  r:  f!:./.:  :..vv.:!.ir  f-';-;:;:,' :  we  ro:  zr.:ze  cae  exertion 

a:*  ;:i-;-'::  '.r  '.:\-.  u.-xu  f::.  :l;-rr  ;  t:.-  f-nWi.^  of  a  l*ri;z  stride 
in  rJi;':":-:/.  fr.:.i  a  r;':.  •::  :  y.x  ^  :.:•  ?  a:-  a::  ■::■-'.- J  by  a 
'lili-i :!;'.  •:':.-:'.  •>:j  --r  fi-.:::  i.:r.  W'r  iz-.n.::-  j-ennaneut 
ami  i-:v:v.i".  !••  ::,.;.j--.": :■:-.=  •'.:"  :*.--•.-  ox-:::  n-  \\L-.-n  any  one 
li.lS  h::li  i/r-rA  :■::-.:•:].  i;^.  f'T  •:;:a:iij-l-.  jM-.-inj  lli?  I-rni^th  of 
a  ro"..:ii.  Vi'.,-  r.m  f.■.:i;^:l:'•  rmy  n-.w  c;i=:;  w::h  ihis  old 
hiiljitiMl  ';f/.i:.  ;.i.  i  ::.••:■.•  i.;-:l:s  a  e-'ii- .i'^i^ii-s?  uf  in-ire  or 
k"j.s.  Tiii.s  I  t. ;■:■.-  t  j  i  •:  -.ur  -r.iiiini;  \*  'in:  :u  tli-/  ftreling  of 
<li.-t:iiK:'-  ii;iV'i>':I,  or  «.il'  liii-iir  ext-ii^i-'U  in  g-jn'.-ril :  this  is 
tii't  .S'Hiiv',-  of  our  jr-:';-].:;-.!!,  aul  ili'?  lU'-asu:--  anl  standard 
iA'  i('!«:i-n';f',  \vli.;n  w-i  ar.iv.j  at  lli»*  saiii^  ivt::i.<ii  by  other 
lii'.'aiis.  \Vl..rii,  ;-.!.. n J  w:t]i  a  f'-iwaiJ  in«>V'.-ijijnt,  we  behold 
u  .st-a'li!y  v.iiviijj  cli-iiu'*:  of  a]'j»Mr.in':-.'  in  ih-:?  ni.j-.-.t?  before 
U-,  w-:::--  ••;.:-  t!.-  •  !...:.j-r  ^\::ll  th-:  1  ■; -Ml  tiv-  il;".:t.  and 
ali«:r  lij  i;;y  i  •;.;•;:;  :,,  w-  ::::i;'y  c  'i:!--..-:  t:.-;  uii"  witli  the 
«»tli'T.  W't  li;  :ii  ]::.-f-Y  V.  i....t  l-.-r  ;■.•■■ -'.lii-i^i-s  1  a  ceiiaia 
iiiu-(;u!,ir  t-ij-i';ii  <A'  til';  «■'.'-.:.  li],  J  a  •:::::i:t-  fri'linLr  of 
onv'.-::.'.'!!': '  i.l"  ili  ■  vm,  '••.■■-,  .".  a  •.■"il.iiu  «.ii>6i:ij:l;.:::y  uf  the 
two  ].!'.:n:.-.'.  1  ;i  i::v":i  a::.'>;L:it  uf  «] -.;ii:'-s  «•;•  h.t/:u-.'.ss  of 
jMiis|.i-.r^  it:;  I  :,  a  lix.-.l  nr  v;:jyi!ij  ivt:ii:il  ii;ii_:iiituJe ; 
tiii'^<*  r-'-ul.ir  l.-l:ii_:^  i..-;]i  «.],::'.  ul  aii'l  ii;\i>'::;'...v  h:ive  been 
<-i>nn'"l»-l  wiih  ih-^  fiu:li-:r  aii'l  ili-:iii"-:  r.\]'/iivnt;o  of  a 
<li'lini:»^  incoiii'itiv*-  <'n"r;:y  l'>  Imj  (-^jM-nil'.-il  V)  liiiiii:  al.M.nit  a 
(l«'ihiit«- rliiiii;.'.- in  ill. 'ir  amount  di*  <i"._:J"'''^  AjKr.-t  fri«ni  this 
a-.sori;itiun,  th"  i-yc-lV-j.-liiius  iiii-lit  be  c-^i.tia-tL'!  or  coni- 
]»ai«Ml^  or  C'inii"«t'"l  with  oth-r  ey.'-t'-.]:ii;_:-,  but  there 
wouM  ]t':  un  I'.irtlj'-r  .-iii:_i»'.-ti">n  in  tl.*.*  e.ir^'^  'J'he  cnllet-tive 
f'":linL!<  tli;it  \v»:  \iiiyii  wh'.n  th"*  ciliary  niu-«:!L*  is  relaxed. 
wh«'n  tln!  «'y.s  are  jjarall'-l  (vi.-inn  b'-inir  'li-'inct',  when 
the  two  ]>i«:ini«'.s  ar«:  tijii  sanir',  when  a  .sli_L:ht  h.iz-*  covers 
tin*  inj;rj«»,  an-l  wh;  n  tlie  ri'linal  mai^nitU'le  oi'  familiar 
forni.s  is  small — jilj  imidy,  as  tlie  n-sult  nf  f.iit'-nne  expe- 
ri<'ncf,  that  a  i»r«»l'iiu.'.l  Mtvt  (;F  loL-.mi.iti.m  wniM  be 
r^Mpiisit"  to  r.nnvcrt  tin*.*  firelinLi-s  int')  th*ir  «-xtrenie  t>ppo- 
sit«'.s ;  this  .-n_ri"-:iun  of  loeiniiolivij  ^-ll'-'rt  is  th'*  fact,  uud  the 
whole  fact,  named  real  l)i:jLance  from  the  speetalor. 
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Sacb,  as  translated  into  the  langtiage  of  our  more  ftdvanced 
iftychology^  is  the  Berk  lei  an  view  of  the  percopti^tn  of  Distance  j 
•  ▼iew  that  long  seemed,  to  the  great  nioHH  of  scientific  menj  to 
be  irrefc*i«tible ;  while  very  few  beearao  convert**  to  Berkeley's 
doctrine  of  the  Perception  of  a  Mater';;!  Worlu^  to  which  tha 
tlieory  of  ViKion  was  a  prelude.  But,  in  our  own  day»  the 
eicplanation  of  Distance  by  assoeiaiion  has  been  impngned ;  and 
the  oppositct  or  ijistlncttve  theory  reverted  to. 

Many  even  of  the  lateat  objections  "to  the  theory  apply  only 
to  the  imperfections  in  tb©  author's  mode  of  stating  it.  In  his 
lime,  the  mnscnlar  or  active  sensibility  of  the  human  system 
I  ted  no  diiitinct  place  in  the  account  of  the  senses ;  it  was  noticed 
only  as  a  part  of  Touch.  Berkeley *s  laugnage,  representing  our 
perception  of  distance  as  an  association  of  Sight  and  Touch, 
must  be  set  down  as  wholly  inaccurate  and  inadequate.  But 
when  we  substitute  for  Touch  the  entire  aggregate  of  our  Move- 
ments, there  is  presented  an  entirely  new  front,  to  which  the 
attack  has  not  yet  been  fairly  directed. 

The  strength  of  the  case  against  any  form  of  the  tbt* ury  liea 
principally  in  the  great  maturity  of  the  pcjrception  of  DUtance 
at  a  very  early  period  of  life ;  which  seems  out  of  proportion  to 
the  usual  pace  of  aoquidtion  ;  while  the  means  and  opportunitiefr 
0(f  the  needful  experience  are  represented,  by  opponents,  as  alto- 
gether incommensurate  to  the  result.  These  opp<»rtunities,  how- 
ever, are  greatly  understated.  In  particular,  two  leading  cir- 
cnmstanoes  are  lefl  out  of  the  account* 

In  the  first  place^  for  the  expt^rieuce  of  Touch  (in  Berkeley's 
language),  which  in  the  infant  must  be  Vfry  small  from  the 
immaturity  of  the  organs,  not  to  speak  of  their  limited  range — 
substitute  the  entire  movements  of  the  body,  howev^er  arising. 
The  locomotion  in  the  arms  of  the  nurse,  is  a  part  of  the  experi* 
enoe  of  changing  distance.     The  infant  must  have  a  mnsoolar 

sibility  in  being  carried  from  place  to  place,  as  well  as  in 

dng  on  its  own  limbs  ;  whence  its  education  in  real  distance 
begins  from  the  tlrst  moment  of  life,  and  is  kept  in  constant 
ilj   practice.      If  we   suppose  it   carried    from   one   spot   to 

iJier,  on  an  average  twenty  times  in  a  day,  it  would  have  in 
the  first  year  seven  thousand  lesaooB  in  distances  on  the  Icu^ 
scale,  besides  the  smaller  experimenti!  with  its  own  artns  and  body 

HA  it  acquires  the  seU-uiuviug  aptitude. 
24 
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The  scconti  fact  overlookt*d  is  ilie  rcniftrkaljl©  dclteacj  of  lK« 
fippreciatinu    of    chtin^s    of    rdinal  magniUide ;  wliioh,  for  all--' 
ehfmges   of  place,  aro  great  and  conspicuous.     This  particnU^^ 
sensibility  ranks,  in  point  of  acateuuss  and  diBcrimination,  tb^^ 
fititi  of  all  human  iftnufihilitles.     It  is  a  combination  of  onr  two   ^ 
most   sonsitivo   organs — tb©   retina  and    tbo    omilar    gruap   of 
timeelofl*      Whencsver   w©  dosire  to   obtain   a  delieale   mwi^iirB- 
ment  of  any  quality,  wa  transform   it  into   viHible  magnituda, 
us  in  til©  balunoo  and  tb©  tbeTinometar.     Consider,    tbeo,  tbat 
the    infant,    in   being    carried    from   one  part  of    a   room  to 
another,  experiences  tb©  most  Gxtraordlnary  espaiisiau  or  ocm* 
iruGtion  of  its  retinal  uuagos;    an  effect  ttiat    most   be  noon 
stamped  on    its    memory   in    asaooiation    witb    the    att^Midaat 
eitperionoo,  locomotive  or  other.     In  mature  bfe,  we  are  rarely 
conscious  of  tbetie  retinal  cbauges,  being  accustomed  r&gtilarly 
to  translate  ibe  fluctuating  appearancos  into  some  contitant  itaal 
magnitude ;    but  we   may  easily  judge   of  tbeir  elficieocy  by 
adverting  to  tbe  remarkable  suggestiveness   of  a  iriata*     Now, 
until  tbe  effect  of  tbe  inoesaant  education  in  coupling  locomotive 
movements  witb  tbe  impressive  altemtions  of  retinal  raagaitndo^ 
(together  with  all  tbe  other  ocular  changed)  is  fully   allowed  for^ 
wo  cannot  nay  bovr  far  tb©  early  experience  of  iu^ncy  ts  iimuffi- 
cient  to  form  tbe  assooiationa  between  Distance  and  its  visiblo 
signs.     Tbe  qaeation  baa  Dever  been  ai'gaed  on  tliii^  basis. 

It  would  be  eany  to  adduce  many  iuconsijitencies  and  fat«l 
admissions  on  tb©  part  of  tbe  advocates  of  the  instinctive  theory; 
and  all  the  dilBcuUioa  attaolung  to  innate  ideas  generidly  bare  to 
be  encountered  in  this  instance.  If  it  Ijo  admitted  that  Distanoe 
is  something  beyond  a  purely  ocular  impression^  there  ia  tbe  im- 
probability of  an  innate  alliance  between  two  aecses  ;  we  do  not 
smell  8ouni).'4,  nor  hear  taatea.  This  improbabiUty  must  be  met 
by  unequivocal  facts.* 

♦  It  ia  HtaU^  by  ^Ir,  Abbot,  that  though  Xhu  oyc  |>oa8cssc8  tbo  power  of 
peroeiviog  distance,  it  cannot  possosw  afiy  idea  of  tha  amount  of  walking 
necoBsary  to  pass  over  tt  (*  Sight  and  Touch/  p.  1 3 1 ).  Mr>  Mill  jiwtly  t>hH»'rviw 
that  thia  Biirretidun*  tho  whole  question  :  *  if  wo  saw  dist^tnce,  wo  ahould  not 
n»*ed  to  learn  by  expojiBnco  what  di^tanoo  wo  saw/  To  which  Mr.  Ahbot 
ri-plicft^  *  He  might  juiit  as  well  «ay  tliat  to  admit  that  a  perBon  can  h^  taught 
ti>  distinguish  muaic(il  tones  with  accuraoy,  ia  to  admit  that  thoy  are  not 
perceived  by  the  ear.     If  wo  hcaid  the  tunoa  we  ahuuld  not  ne^  to  loan 
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36-  If  we  next  attend  to  the  sweep  of  the  eye  over  the 
fit4d  of  view,  as  required  by  an  object  extended  laterally, 
we  shall  find,  in  the  same  niauntjr,  llutt  tliia.  sweep  ^ives  a 
most  distinetive  consciousness,  so  that  a  krger  ssvei*p  can  be 
discriminated  from  a  smaller;  but  it  gives  no  infunnatiuii 
besidea  It  tidls  of  no  outward  thing,  so  far  as  I  can  make 
out ;  certainly  it  does  not  tell  of  extension,  as  lieal  Ma«^ni- 
tude,  for  this  simple  reason,  that  extension  means  a  given 
movement  of  body  or  Iiinb.  If  I  say  that  a  log  of  wood  I  see 
before  me  is  six  yards  long,  I  mean  that  it  would  take  a 
certain  number  of  my  paces  to  tmverse  its  len<,^th  :  the 
visual  impression  of  itself  cannot  mean  or  imply  any  fact  of 
this  kind,  until  experience  has  connected  the  sweep  of  the 
eye  witli  the  sweep  of  the  legs  or  otlier  moveable  part^. 

Accortlingly,  I  hold,  as  regards  Extension  in  general,  that 
this  is  a  feeling  derived  in  the  first  instance  frum  tlie  locoim;*- 
tive  or  moving  organs  ;  that  a  definite  amount  of  movement 
}9t  these  comes  to  be  associated  with  the  sweep  and  adjust- 
ments and  other  effects  of  the  eye  ;  and  that  the  notion 
when  full  grown  is  a  compound  of  locomotion,  touch,  and 
vision,  any  one  implying  and  recalling  the  others.  A  certain 
movement  of  the  eye,  as  the  sweep  over  a  table,  gives  us  the 
sense  of  that  table's  magnitude,  when  it  recalls  or  revives  the 
ttxtent  and  direction  of  arm  movement  necessary  to  compass 
the  length,  bi*eadth,  and  height  of  the  table.      Previous  to 


whAt  timei  we  heard.  Certfunly  we  4ro  no  leaf  bekddea  to  cxpctienoe  for 
the  jLcctimte  knowlt^dgt)  of  the  dititAHcef  we  move  through.*  Ht.  Abbot's 
^tnrtiUel  id  not  in  point,  llie  dispute  i»  not  as  to  tho  intnntnc  oendbility  of 
iho  eye,  for  colour^  &c.,  the  only  thing  ttnfdo«;oua  to  the  iieniiibility  of  tho  car 
to  Ihe  pitch  of  a  sc^uud  ;  it  rea|>octa  an  addod  or  foietgn  expurionce  ;  tho  truo 
l^jpunllcl  would  bo  our  heuriDg  distance  (which  also  we  do,  by  an  nc^mrtd  pr^- 
^  it  is  admitted  that  wo  need  no  education  to  tell  the  oar  that  it  hcani 
Pto  t«U  the  eye  that  it  Boea  colour,  but  we  do  want  experience  ta  teU 
^im  of  Another  property ^  discovered  by  anothnr  senaibilityp  that  such  propurty 
ftcoom[iAuie«  a  8en&ation  of  aight  or  of  »ound. 

The  difipnte  is  interminnblo  and  futilo,  so  long  as  Distance  ia  belioTod 
■  to  Biean  something  tjreimitt  of  pa^nhU  toAftnoiim.     If  ditttance  i«  more  th^n 
intrinaic  sensibiUty  of  thtj  eye — to  llifhi,  colour,  %-iaible  movimcnt  and 
i  form~>!fcnd  yet  k»tt  tUuu  our  luomutive  oxpyiicneo,  what  ia  itF 
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this  e\j»L-rieiice,  the  sii^lit  of  the  table  would  be  a  mere 
visible  elFect,  diffeiing  consciously  from  other  visible  effects, 
and  not  siiiTL^esting  any  fureii^u  efll-ct  whatever.  It  could  not 
bii-gost  ^L^niiu(l<',  b-n  aii.se  hiai^'iiitude  is  not  magnitude,  if  it 
do  not  III.  A  the  «'Xt«.iit  of  ni'.A\'iii»:-nt  of  the  arms  or  limbs  that 
wuuld  be  nee«lnl  to  cmnpass  thu  ubj-ct ;  and  this  can  be  gained 
in  no  way  but  tlirou;:;]!  actual  trial  by  thes^  veiy  organs. 

37.  The  c«)nolusinu,  theref"»re,  is  that  Kxtt'usion,  Size,  or 
Magnitude,  owes,  not  only  its  oiii^in,  but  its  essential  import, 
or  meaning,  to  a  combination  of  dillercnt  effects  associatetl 
together  umler  tlie  collusive  |)rinci[»le  we  are  now  considering. 
Extension,  or  s]»aci%  as  a  quality,  has  no  other  origin  and  no 
other  meaning  than  the  ass(K;iation  of  these  difterent  sensitive 
and  motor  effects.  The  coalition  of  sensations  of  sight  and  of 
touL-li  witli  fiflt  mnti\e  ener;ii(s,  exjilains  everything  that 
belongs  to  our  mition  of  exteud».Ml  m;ignitude  or  .SPACE. 

This  view  has  both  its  sui^porters  and  its  opponents.  Of 
tlie  o]»po-iti(.»n,  I  shall  cuulcnt  mysi-lf  with  referring  to  Sir 
William  Jhiniilton,  who  L'Xi>nv<ses  himsi^lf  on  the  subject  in 
tlu;  lblK»wing  t«.'rais  : — *  The  oj>ininns  so  gMnia-ally  prevalent, 
that  through  touch,  or  tnuch  iind  muscular  feeling,  or  touch 
and  sight,  or  tourh,  muscular  fuclinj:.  aiul  sight, — that  thi'ough 
these  senses  exclusively,  we  are  percipient  of  extension,  »S:c., 
I  do  not  admit.  On  the  contrary,  I  hold  that  all  sensations 
whats(>ever,  of  which  we  are  coiiscinus,  as  one  out  of  another, 
€0  ipso,  allbrd  us  the  conditinu  of  immediately  and  neces- 
sarily apprehemling  extension;  for  in  the  consciousness 
itself  of  such  recipri)cal  outness  is  actually  involved  a  percep- 
tion of  dill'erence  of  })lace  in  space,  and,  ei)nscquently,  of  the 
extended.' — Diss^:rtf(tions  ua  RkuI,  p.  8U1.*     The  statement 

•  The  circiiiiistarici*  that  the  eye  contains  within  itself  an  active  element, 
namely,  it3  very  numfiou.s  and  acutely  IV It  inovini.  nt-^.  nn-lers  virion  some* 
thing  beyond  oj»tical  dtn sat ii»n.  llamill-.n  dw<-3  nnt  adv.  it  to  this  fact,  and 
beems  to  maintain  tliat,  even  excluding  the  consei<»u>ni  ss  .>f  ocular  movement, 
the  eye  can  be  the  m<-.»n9  of  su;;,'gt-.stini;sj'ace.  Now,  so  far  is  this  from  beinj: 
proved,  that  a  ver>'  stronp:  c..?.:  may  he  niadt?  t<>  show  that  the  op'ical  sensi- 
bility dors  not  give  even  vi^'V,.  iMnn  .[t^i  irive  which  wouid  be  to  atep  into  the 
pioNinco  of  another  part  of  th^  viauul  meehauisui). 
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liere  made  admits  of  two  interpretations.  The  one  is  that  the 
mere  fuel  of  optica.1  distinctness  and  plurality  carries  with  it 
as  a  part  of  its  own  nature  the  perception  of  space  ;  a  supjuv 
Bition  entirely  gratuitoua.     The  second  interpi-etatiou  is  that 

In  folio wini^  a  wido  mnging  racivtmt>nt,  or.  in  cxputititing  over  n  Urge 
fifoapcct,  wc-  must  moV'>  the  eyes,  or  the  heiid  ;  and  prububly  every  ono  would 
iJlow  that,  in  euoh  a  case,  feGlings  of  movtmcnt  mrtkw  a  pint  of  our  iknaution 
und  our  Bub^eija  iit  idea.  Thu  vLaibbi  notion  of  :i  muuiit4iin  evidently  contnitiB 
fotlinga  of  vijiual  muv^'iment.  Bui  when  wo  look  ftl  a  ciitrlts  sfty»  one  tenth  of 
jin  inch  in  dittm<'t4*r,  tlie  t'yo  can  take  in  the  wbolo  of  it  wilhoiil  movpnumt, 
»nd  wu  might  suppose  thut  the  sensation  is,  in  tbnt  case,  purely  opticali  Ihera 
heing  no  apparent  riGc^satty  for  introducing  tho  mu^culLr  o«:)nsciousnesa»  A 
cburactoniftjc  optical  impression  is  produced  ;  wo  filiould  bo  able  to  dificrimi* 
nate  between  the  sraall  circle  and  a  squjire,  or  an  oval ;  or  between  it  and  a. 
somewhat  larger  or  a  sfimewhat  smaller  circle,  from  the  mero  optical  difTcrmice 
of  th«  effect  on  the  retiuu^  Why  then  may  we  not  m^y^  that,  through  th<s 
luminous  tracing  alone,  we  hsvo  the  feeling  of  visible  funn? 

By  making  an  extreme  supposition  of  this  nature,  it  is  po^ible  to  TOmovo 
ttie  OHM  from  a  direct  expi^rimental  test  Wo  may  stin,  however,  »oe  very 
•trong  grounds  for  maint/iitiLng  the  pn^s^noe  of  a  muscular  t^lement  even  in 
thii  instance.  In  the  !ir$t  pluce,  our  notions  of  form  are  manifestly  obtained 
by  working  on  the  Urge  scale,  or  by  the  survey  of  objects  of  such  magnitude 
a*  to  demand  the  sweep  of  the  eye,  in  order  to  comprehend  them.  Wo  lay 
tne  foundattons  of  our  knowledge  of  visible  outline  in  circumstance  where 
the  eye  must  be  dr^iW,  and  must  mix  its  own  activity  with  the  retinal  feelings. 
The  viMUid  idi<a  of  a  circle  is  first  gained  by  moving  the  eye  round  some  circular 
abject  of  considerabte  siite.  Having  done  this,  wo  transfer  the  fact  of  motion 
to  smuller  ciroles,  although  they  would  not  of  themselves  demand  an  extensive 
oeolar  sweep.  80  that  when  wo  look  at  a  little  round  body,  we  are  already 
prs-oocupied  with  the  double  nature  of  visibh?  form,  and  are  not  in  n  positiDti 
tn  say  haw  we  should  regard  it,  if  that  were  our  first  experience  of  a  circle^ 

But,  in  the  se>cond  place,  as  remarked  in  the  text,  with  regard  U»  Dis- 
t&nct'^  and  Extension,  the  essential  import  of  risible  form  is  something  not 
attainable  without  the  experionoe  of  moving  the  eye.  If  we  IooVikI  at  a  little 
round  spot,  we  should  know  on  optical  difference  between  it  and  a  tri lingular 
spot,  and  we  should  recognize  it  as  identical  with  another  round  ^ot ;  but 
that  is  merely  retinal  knowledge,  or  optical  discrimination.  That  would  not 
be  to  recognize  form,  because  by  form  we  never  mean  so  little  as  a  mere 
change  of  colour.  We  ine«ui  by  a  round  form  somt^thing  that  would  take  a 
given  sweep  of  the  eye  to  oompruht^nd  it ;  and  unh'Sis;  we  identify  the  amill 
spot  with  the  circles  preHously  seen,  wo  do  not  pHrci-ive  it  to  be  a  circle,  U 
may  remain  in  our  mind  as  a  purely  optical  meaning;  but  wo  can  never 
crow  tbn  chasm  that  ec^mrates  an  optical  meaninst  trom  sn  effect  combining 
light  and  movement,  in  any  other  way  than  by  bringing  in  ^omo  cxpenQnce 
of  movement 
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the  autnor  tacitly  implies  the  Kantian  doctrine  of  space  as 
on  a  priori  form,  manifested  in  consciousness  when  we  have 
plurality  of  optical  sensations,  as  two  candle  flames.  Without 
dwelling  on  all  the  difficulties  attendant  on  h  priori  forms, 
we  are  content  here  to  present  the  alternjitive,  or  h  posteriori 
explanation,  which  is  that  space  involves,  as  its  very  import, 
locomotive  experience,  and  is  made  up  by  a  combination  of 
sensations  with  feelings  of  movement,  actual  and  possibla 
If  I  see  two  distinct  objects  before  me,  as  two  candle 
flames,  I  ajiprehend  them  as  different  objects,  and  as  distant 
from  one  another  by  an  interval  of  space ;  but  this  appre- 
hension pre-supposes  an  independent  experience  and  know- 
ledge of  lineal  extensioa  There  is  no  evidence  to  show 
that,  at  the  flrst  sight  of  these  objects,  and  before  any 
association  is  formed  between  visible  appearances  and  other 
moveni(uits,  I  sliould  be  able  to  ai>prehend  in  the  double 
appearance  a  diir«'rence  of  place.  I  feel  a  distinctness  of 
imi)res8ion,  partly  optical  and  partly  muscular;  but  in  order 
that  this  distinctness  may  mean  to  me  a  difference  of  position 
in  siKice,  it  must  reveal  the  additional  fact,  that  a  certain 
moveni(;nt  of  my  arm  would  carry  my  hand  from  the  one 
flame  to  tlie  other,  or  that  some  other  movement  of  mine 
would  change  by  a  de^initc  amount  the  appearance  I  now  see. 
If  no  infoimation  is  conveyed  respecting  the  possibility  of 
Uioveinents  of  tlie  body  generally,  no  idea  of  space  is  given, 
for  we  never  consider  that  we  have  a  notion  of  space,  unless 
we  distinctly  recognize  this  possibility.  Ihit  how  a  vision  to 
the  eye  can  reveal  Ijcforehand  what  would  be  the  experience 
of  th(i  lumd  (»r  the  other  moving  members,  has  never  been 
explaiiK'd. 

The  conjoint  experience  of  the  senses  and  the  movements 
apj)ears  to  me  to  furnish  all  that  we  possess  in  the  notion  of 
Extended  mattei'.  The  association  between  sight  and  loco- 
motion, or  betw(M.'n  touch  and  the  movements  of  the  arm, 
tells  us  that  a  given  appearance  implies  the  possibility  of  a 
certain  movement ;  that  a  remote  building  implies  a  certain 
continuance  of  our  walking  exertions  to  change  its  appearance 


THE  MATERIAL  WORLD. 


375 


into  another  that  we  call  a  near  view:  and  the  power  of 
motion,  the  scope  for  moving,  exhausts  every  pi-operty  in  the 
idea  of  empty  space.  We  estiiaate  it  first  by  our  own  move- 
ments, and  next  by  other  movements  measured  in  the  first 
instance  by  our  own,  as  for  example,  the  flight  of  a  bird,  tho 
speed  of  a  camion  ball,  or  the  moveraeut  of  light  The 
mental  conception  that  we  have  of  empty  Space,  is  scope  far 
movanent,  the  possibility  or  potentiality  of  moving;  and  this 
conception  we  derive  from  our  experience  of  movements. 
The  rm^fance  io  momnuni  is  our  notion  of  a  Plenum  or 
occupied  space  ;  the  t^kiii  of  movement  is  our  measure  of  the 
linear  Extension  of  body  or  extended  Magnitude  No  internal 
revelation,  nothing  in  the  nature  of  intuition  or  innate 
suggestion,  is  required  for  giving  us  such  notions  as  we 
actually  have  of  these  qualities* 


Ptrctption  a^id  Belief  of  the  Maierinl  World. 

38.  Inasmuch  as  knowledge  and  perception  are  purely 
mental,  it  has  been  asked  whether  thme  be  anything  else 
than  mind  and  its  activities  in  the  univei-se  ;  or  what  reason 
have  we  for  believing  in  the  existence  of  count t-rpart  object.3 
apart  frum,  and  independent  of,  our  sensations.  May  not 
waking  thought  be  itself  a  dream?  On  this  question,  more 
generally  interesting  than  perhaps  any  other  in  our  subject, 
tlic  following  remarks  are  submitted. 

(1.)  There  is  no  possible  knowletlge  of  a  world  except  in 
reference  to  our  mind.s,  Knowledge  means  a  state  of  mind  j 
the  notion  of  material  things  is  a  mental  fact.  We  are 
incapable  even  of  discussing  the  existence  of  an  independent 
material  world;  the  very  act  is  a* contradiction.  We  can 
speak  only  of  a  world  presented  to  our  own  mi  mis.  By  an 
ilhision  of  language,  we  fancy  that  we  are  capable  of  eon- 
lemplating  a  world  that  does  not  enter  into  our  own  mental 
existence ;  Ijut  the  attempt  belies  itself,  for  this  contemplation 
19  an  effoil  of  mind. 

Nevertheless,   we  are  accustomed  to  divide   the  act  of 
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cogiiilion.  or  knowledge,  into  two  parts — a  something  knowing, 
and  a  something  known.  In  Sensation,  we  seem  to  have  the 
sentient  mind,  and  the  tiling  felt — scnticm  and  sciisiim.  Some 
account  nmst  be  rendered  of  this  twofold  nature  of  sense  and 
knowledge*.  If  the  something  th.it  knows,  feels,  perceives,  be 
called  mind,  what  is  the  other  something  that  is  known,  felt, 
perceiviid  ? 

(2.)  Solidity,  Extension,  and  Space, — the  foundation  pr'> 
peities  of  the  material  world, — mean,  as  has  been  said  above, 
certain  movements  and  energies  of  our  own  body,  and  exist 
in  our  minds  in  the  shape  of  feelings  of  Force  allied  with 
Visible,  and  Tactile,  and  other  sensible  impressions.  The 
sense  of  the  exlcn-nal  is  the  consciousness  of  particular  ener- 
gies and  activities  of  our  own. 

If  we  were  the  subjoirts  of  purely  pa>^sive  sensntion, — 
such  scu.s:iti«)iis  as  wanntli,  odour,  \vj\\i — apart  from  any 
uioveiiu'iit  of  any  active  incTiiber  whatcn'cr,  our  recognition 
of  the  exti'nial  world  would  n(»cf\ssarily  be  something  ven' 
dillcrent  from  wliat  we  now  experience.  The  state  of  the 
consciousness  would  then,  so  far  as  we  are  able  to  imagine 
it,  be  of  the*  nature  of  a  dn  am,  and  our  perception  of  the 
universe  would  be  suiriciently  ruprosented  by  the  common 
theory  of  i(h;alism. 

But  in  us.  sf»nsation  is  never  wholly  passive,  anil  in  gene- 
ral is  mufh  the  reverse.  ^loreover,  the  tcmdency  to  movement 
exists  b(»{bn.*  the  stimulus  of  sensation  ;  and  movement  gives  a 
n«^w  character  to  our  whole  i)ercipiiMit  existence.  The  putting 
f>it]i  (»f  (Miergv,Tind  the  consciousness  of  that  energy,  are  facts 
totally  difrcreut  in  tlieir  nature  from  pure  sensation ;  meaning 
thereby  sensation  without  activity,  of  which  we  can  form  some 
approximate  id(\a,  from  the  extreme  instances  occurring  to  us 
of  imi)ressions  languidly  received. 

It  is  in  this  exorcise  of  Force  tliat  we  must  look  for  the 
peculiar  feeling  of  extcrnahti/  of  objects,  or  tlie  distinction 
that  we  make  between  what  impresses  us  from  without  and 
impressions  not  recognized  as  external.  Any  impression  on 
the  senses  that  rouses  muscular  energy,  and  that  varies  with 
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that  energy,  we  call  an  txicrnal  impression.  Dr.  Jolinaou 
refuted  Beikeli^y,  as  he  thought,  by  kicking  a  stoiia  In  f\ici. 
this  action  of  Johnson's  illustrates  tlie  real  nature  uf  our  re- 
cognition of  externality.  It  was  his  own  exertion  with  its 
consetiaences,  and  not  the  optical  impression  of  a  stone  ou 
the  eye,  that  satisfied  lii in  as  to  the  existence  of  suuietliing 
outside  of  him.  Tlie  sum  total  of  all  tlie  occasions  for  put- 
ting forth  active  energy,  or  for  conceiving  this  as  possible  to 
l>e  ptit  forth,  is  our  external  world. 

Taking  the  order  of  the  senses  followed  in  our  exposition 
in  the  previous  book,  Touch  is  the  first  that  decidedly  makes 
us  cognizant  of  an  extt'rmil  world  But  if  we  were  confining 
ourselves  to  the  class  of  sensations  of  soft  touch,  where  we 
have  the  passive  pleasure  of  the  sense  in  highest  pc»rf«'Ction, 
we  should  not  find  much  superiority  in  this  sense  over  smell, 
on  tlie  point  now  under  consideration.  It  is  hard  contact  that 
suggests  externality ;  and  the  rejison  is,  that  in  this  contact 
we  ttiust  put  forth  force  of  our  own.  The  more  intense  the 
pressure,  the  more  eiK^rgetic  the  activity  called  foTih  by  it 
This  mixed  state,  produced  thiough  reacting  upnn  a  sensation 
of  touch  by  a  muscular  exertion^  constitutes  the  nenst  of  resist- 
ance,  the  feeling  that  is  the  deepest  foundation  of  our  notion 
of  externality.  *  There  is  no  feeling  of  our  nature  of  more 
importance  to  us  than  that  of  resistanca  Of  all  our  si^asa- 
tions^  it  is  the  most  un intermitted ;  for,  whethrr  we  sit.  or  lie, 
or  stand,  or  walk,  still  the  feeling  of  resistance  is  present  Jj> 
us.  Everything  we  touch  at  the  same  time  resists  i  and 
everything  we  hear,  see,  taste,  or  smell,  suggests  the  idea  of 
something  that  resists.  It  is  thix)ugh  the  medium  of  resist- 
ance that  every  act.  by  whieh  we  subject  to  our  use  tho 
ubjects  and  laws  of  nature,  is  j^erforined.  And  of  the  com- 
j>lex  states  of  consciousness,  there  is  hanlly  one  in  which 
the  feeling  or  idea  of  resistance  is  not  included/ — (James 
MilL)  In  fact,  we  constantly  cany  about  with  us  the  feel- 
ing or  the  notion  of  resisting,  in  other  words,  the  state 
where  a  sensation  of  touch  is  coupled  with  the  putting  forth 
of  effort  or  force. 
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Tli'-  riiaiii  cn-ji'Ieration,  therefore,  in  this  great  question 
is,  th:it  ih>:  t'/Ldlity  of  our  lut-nral  life  is  made  np  of  two 
kiu'ls  of  r:.,ijs'':iMii?r!u-.<s — ^the  Ol'ject  coiisciiiiisness  and  the 
Sul.j  .';t  r;r.iiii  i'>u-n*:^.s.  The  first  is  our  external  world,  our 
non-ff/'f;  tl;-  s-.-'ii-i  is  our  ego,  or  mind  proper.  It  is  quite 
tru'.^  tliiit  t!i"  "I'i'Ot  c'jn-ciousuess,  which  we  call  Externality, 
i.s  .^till  a  III  ■'!-  'if  .s-lf  iu  lliri  must  coiiiprL-herisive  sense,  but 
uA  in  t!j'i  usual  r';-tri':t»?d  sense  of  '  self  and  '  mind,'  which 
an:  n;iiii"-  fur  th*.-  sulg'-ot.  to  the  exchision  of  the  object 

•V,.^  W"  '.•\p';ri',-n':»*  c<.-itain  uniforudy  recurring  sensations, 
and  c»-it:iin  unil''»rni  chanLr-s  in  these,  when  we  exert  parti- 
cul:tr  en«i'ji -s.  Tins  tin-  visible  picture  of  our  dwcdling  is  a 
]M-iiiiau"iit  Jiiid  h.ibituid  experience,  and  the  variations  under- 
'^t)iv;  by  it  <;'jir'Sj»'»nil  jdincipally  to  our  own  conscious  move- 
ni'-n:-.  I'ut  at  tiiii's  tli--  app-'iinince  is  entirely  wiihilrawn, 
and  '•xi-t'^  nnly  in  ni'^niorv  nv  idea.  We  th"n  f»'el  the  ditler- 
t-w-t',  b.-r.^-'-n  tli'j  two  oxperi'.'nces,  the  /'A<//  and  the  ^"7/"W, 
yml  we  a'i-i;jn  sunn;  sup-rinrity  in  tlie  nunle  of  existence  of 
III"  one  ovi-r  llie  other.  Tiie  superiority  wr  Sunn  find  to  con- 
n'M:t  it-»-lt'  v.irli  tin*  elianijes  due  to  our  movements;  a  meiij 
jijelnn'  or  AA//  i.-mains  the  sani''  what»'V«T  ]>e  our  bnilily  posi- 
tion or  l»'i<l:ly  exertions  ;  tlie  .seiisatinn  that  we  call  the  artimj 
is  entip-ly  at  th-  nn'rcy  of  onr  movements,  ^hit'tini^  in  every 
])n-;.^il,h.  way  aeenr.lin;^^  to  the  vari«-ties  nf  aeii«»n  that  we  *^o 
llnnii'^li.  Wiih  a  fnrward  movement  tlie  vi.sible  impressi«ai 
enlar;."S  ;  witii  a  ba'kward  movmicMit  it  diminishes.  A 
movc;ii«-nt  of  th(^  ryr  shuts  it  oil*;  another  movenit-nt  re.store< 
it.  TliM  ('ariia'^..'  nl"  the  head  alters  it  fn^m  .sitle  to  side  ;  tlie 
bcn<liii.Lj  n\'  til.*  buily  varies  it  in  oth»-r  ways.  We  are  con- 
si  r.iin«*«l  to  make  ii  distinction  between  the  things  that  are 
thus  shiited  by  all  our  movements,  and  the  ideas  or  dreams 
that  vary  oi'  tln-msflves  while  we  are  still.  Kven  if  sensatirai 
ni'smt  nothing  ajiait  from  ourselves,  we  sln)uhl  still  have  to  dis- 
tinguish bi'tween  ])r(-sent  sensation  and  renn'inbered  or  revive«l 
S''nsati(»n;  tin;  n-fereiiee  of  the  one  to  our  voluntary  movements, 
and  of  the  other  to  no  such  modifying  causes,  would  oblige 
us  to  note  a  vital  dillerence  in  the  two  cliisses  of  facts.     JSucli 
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is  the  unifoiinity  of  connexion  between  certain  appearaacea 
and  certain  raoveraeots,  that  we  come  to  anticipate  the  one 
throu;^h  the  other.  We  know  that  in  some  one  position,  as 
when  lyin*^  in  bed,  a  movement  of  the  limbs  will  bring  us  to 

I^e  sensation  of  a  solid  contact  in  the  feet ;  that  another 
Beries  of  movements  will  bring  on  a  pnrticnlar  view  to  the 


light ;  that  a  third  inovetneut  will  bring  the  sound  of  a  bell 


the  ear,  and  so  forth.     We  i^ecognLze  all  those  senaiblo 
'effects,  tlius  brought  uniformly  into  play  by  a  regular  series 
of  waking  voluntary  actiruis,  as  tutdlly  d liferent  from  our 
HSdeas,  recollections,  and  dreams. 

I  (4)   As   our   belief  in  the  externality   of  causes   of  our 

sensations  means  that  certain  actio  us  of  ours  will  taring  tlie 

sensations  into  play,  or  modify  them  in  a  knuwu  manner,  this 

^U>elief  is  easily  furnished  to  ns  by  experience  ;  it  is  no  more 

^Bhan  our  experience  entitles  us  to  entertain-     Having  felt 

^Bl^ain  and  again  that  a  tree  becomes  larger  to  the  eye  as  we 

^kove ;  that  this  moveruent  brings  on  at  last  a  sensation  of 

"touch  ;  that  this  sensation  of  t^.mch  varies  with  movements  of 

our  arm,  and  a  gi-eat  many  other  similar  coincidences ;  the 

^Bpepetitiou  of  all  this  experience  fixes  it  in  the  mind,  and  from 

^Bic  sight  alone  we  can  anticipate  all  the  re&t.     We  then  know 

^Hiat  our  movements  will  bring  about  all  the  changes  and 

^pBiisationa  above  described,  and  we  know  no  more ;  but  this 

^^nowledge  is  to  ns  the  recognition  of  external  existence,  the 

€iuly  thing,  so  far  as  I  see,  that  external  existence  can  possibly 

^kean.     Belief  in  external  reality  is  the  anticipation  of  a  given 

^^ffect  to  a  given  antecedent ;  and  the  efTects  and  causes  are 

>ur  own  various  sensations  and  movements,  ^ 

(d.)  When  we  find  that  one  fixed  set  of  movements  brings 

at  the  same  time  mnsatiotis  of  vanotts  semes, — as  wht^u 

[>proaching  an   orchai'd  we   have  sights   and   sounds    and 

ElQcbes  and  smells  and  ta&tes,^ — the  fact  very  much  enhances 

notion  we  have  of  the  depcndcjice  of  sertJie  on  action  or 

untt  the  richness,  so  to  speak,  of  the  external  world,  the 

iilue   of  our  action  as   bringing  on   sensation.     Moi*eover, 

rben  successive  movements  bring  forwaiti  endless  vari«tit^  of 
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new  sensations,  we  are  in  this  way  also  impressed  with  the 
abundance  of  eliect  bi-ought  on  as  a  consequence  of  our  own 
niovenient.  We  see  the  largeness  of  the  possible  world  as 
compared  with  the  apjiearance  that  self  makes, — the  expanse 
of  our  own  body,— -which  is  to  us  a  constant  unit  of  comparisou 
and  standard  of  reference.  Whether  the  causes  of  apjxjarances 
are  external  to  our  mind  or  not,  we  are  at  all  events  certain 
that  thoy  are  external  to  our  bodies  ;  for  between  the  world 
and  each  one's  corporeal  presence  a  comparison  is  possible : 
while  between  the  world  and  mind  there  is  no  comparisou,  the 
tilings  not  being  homogeneous.  We  incur  the  absurdity  of 
cjaivei-ting  mind  into  a  substance  to  be  viewed  by  another 
mind,  when  we  speak  of  our  perceiving  faculty  as  an  extended 
thing.  But  a  world  extending  beyond  our  own  person  we 
can  understand  ;  it  implies  that  the  movement  that  traverses 
tln^  body  nni-^t  be  many  times  multiplied  to  traverse  the 
world,  th;it  is,  to  bring  forward  the  w-hole  array  of  possible 
changes  of  sensation. 

(0.)  When  we  omict  to  communicate  with  other  beings, 
and  discover  by  the  signs  of  communication  that  they  piiss 
through  the  same  exjicrience  as  ourselves,  this  enhances  still 
more  the  constancy  f»f  the  association  between  our  sensations 
and  the  corresponding  active  energies.     We  ascertahi  that,  at 
times  whrn   we  ourselves  are  not  affected  by  a  i)articular 
sensation,  as  of  light,  other  persons  are  affected  by  it.     This 
leads  us  to  generalize  sensation  still  more,  and  to  form  to- 
oui  selves  an  aliMrnctioa  that  comprehends  all  our  experienc*E^ 
].ast  and  pn^sent,  anil  all  the  experience  of  others;  whie''* 
abstraction   is   the   utmost    tliat   our   minds   can   attain   t::^ 
respecting  an  external  and  material  woild.     So  often  as 
open  my  eyes  I  have  the  sensation  of  light  (the  exceptioi — ' 
are  not  material  to  the  illustration).     1  thereupon  assoeiatr^ 
this  sensation  with  this  action,  and  I  expect  in  all  future  tim*^ 
that  the  action  will  lead  to  the  sensation.     Other  persons  tell 
me  the  same  thing.     I  thereupon  affirm  as  a  general  fact,  tha^" 
an   optical   feeling  will  always   follow   a  certain   muscula^-^ 
feeling,  to  me  and  to  other  sentient  beings  ;  and  I  can  alhrii^^^ 
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pothing  more,  nor  can  I  have  any  possible  interest  or  concern 
^th  anything  more.    The  assertion  that  light  and  the  sun 
liave  a  permanent  and  independent  existence  has,  for  its  basis 
and  for  it^  import,  that  I  and  all  other  beings  with  whom  I 
lave  had   any  communication,  have   had  a  certain   optical 
feeling  in   conjunction  with  certain  activities  of  which  we 
have  been  conscious,  and  firmly  anticipate  the  sauie  coinci- 
dence in  the  future.     The  external  existence  of  a  stone  wall 
Dieans  the  association  between  certain  optical   impressions 
and  8  particular  locomotive  effort,  and  a  further  and  still  more 
decided  association  between  touch  and  another  effort,  namely, 
what  we   call  the  sense   of  resistance.     Finding   the  same 
sequence  to  exist  with  reference  to  beings  in  general,  we 
generalize  the  fact  to  the  very  farthest  limits,  and  affirm  that 
it  has  always  been  so  in  the  past,  and  will  always   be  so 
in     the   future.     Our  language  is  apt  to   go   beyond  this ; 
out  of  all  the  pnrticiUar  experiences  (which  alone  constitute 
the  real  evidence  for  the  proposition)  we  construct  an  expe- 
rioBce  in  the  abstract,  a  most  anomalous  fiction,  that  goes 
tHe  length  of  affn-ming  that  the  sensation  is  not  only  sure 
to    occur  along   with   the   appropriate   actions,   but   that   it 
^ deists     whether    these    actions    take    place    or    not.      We 
s^cm  to  have  no  better  way  of  assuring  ourselves  and  all 
^xi.ankind  that  with  the  conscious  movement  of  opening  the 
^s>>'es  there  will  always  be  a  consciousness  of  light,  than  by 
S^iying  that  the  light  exists  as  independent  fact,  with  or  with- 
c>nt  any  eyes  to  see  it.     But  if  we  consider  the  case  fairly,  we 
^hall  see  that  this  assertion  errs  not  simply  in  being  beyond 
«iny  evidence  that  we  can  have,  but  also  in  l)eing  a  self-con- 
tradiction.    We  are  affirming  that  to  have  an  existence  out 
oi  consciousness  which  we  cannot  know  but  as  in  conscious- 
ness.   In  words,  we  assert  independent  existence,  while  in  the 
very  act  of  doing  so,  we  contradict  ourselves.   Even  a  possible 
world  implies  a  possible  mind  to  perceive  it,  just  as  much  as 
an  actual  world  implies  an  actual  mind.     The  mistake  of  the 
common  modes  of  expression  in  this  matter,  is  the  mistake 
of  supposing  the  abstractions  of  the  mind  to  have  a  separate 
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and  inrlpiMi  lout  exi<t*?nce.  This  is  the  doctrine  of  the 
Plutonic  •  i.l-as/  or  '  iV.rms'  which  are  understood  to  impart 
all  that  is  common  to  th**  particular  facts  or  realities,  instead 
of  Loing  di-rivi?.]  fn^m  them  by  an  operation  of  the  mind. 
Thus  tlio  actual  circles  of  nature  derive  their  mathematical 
]iropf.*rti<?s  fnim  the  pre-existing  'idea,*  or  circle  in  the 
ab>tract ;  the  actual  men  owe  their  sameness  to  the  ideal 
man.  So,  inst»-ad  of  l.j»»king  upon  the  doctrine  of  an  external 
and  ind»'p'^u«l»?nt  w«.rld  as  a  generalization  or  abstraction 
grounded  on  our  particular  experiences,  summing  up  the  past, 
and  predicting  the  future,  we  have  got  into  the  way  of  main- 
taining the  abstmction  to  be  an  independent  reality,  the 
foundation,  or  cause,  or  origin  of  all  those  experiences. 

The  distinctiou  drawn  between  the  senHens  and  the  sensuin  is, 
in  fact,  a  distinction  bt,*tween  the  two  contrasting  modes  of  onr 
ronvjcifms  exisU'iice.  In  passive  fueling,  we  are  in  one  mode  of 
rxistence ;  in  puttinir  forth  active  energy,  we  are  in  another  mode. 
A  sensation  is,  properly  speaking,  a  .<>  n.<v.ni^  a  phase  of  our  ohjec- 
ih':  consciousness.  When  we  say  that  to  this  unutum  there  must 
ci^rrospond,  irom  the  necessity  of  the  case,  a  ,<eiitieiis,  our  meaning 
is,  that  the  same  being,  now  all  sensation,  exists  in  another  phase 
— the  phase  of  passive  feelings  and  ideas  ;  that  what  is  sensation 
at  this  nioniont  may  be  idea  in  the  next  moment,  and  may  concur 
in  the  same  stream  of  consciousness  with  ideas  and  feelings.  We 
live  a  double  life,  of  object  states  and  of  subject  states.  The  seti' 
ficiiSj  or  ibe  inind  that  feels,  is  one  portion  of  the  totality  of  our 
Icing;  the  .<rn.<Hni^  the  thing  felt,  is  the  alternative  or  contrasting 
]M)rtion  of  our  being,  the  attitude  of  putting  forth  actual  energ}\ 
'I  he  validity  of  the  contrast  does  not  recpiire  that  we  should  be 
buth  snhjfct  and  object  in  the  same  instant;  the  principle  of  the 
essential  llvlativity  of  all  knowledge,  does  not  suppose  that  both 
elements  of  every  eontnisting  couple  should  be  always  present. 
Knongh  that  one  is  actually  present,  and  that  the  other  has  been 
previously  pi-esent  (the  more  recently  the  better).  We  are  rarely 
m  a  i)uru  object-state;  but,  on  many  occasions,  we  are  in  a  pure 
subject-Mate,  l)ein<r  uU  passivity  and  ideas. 

The  amount  of  constant  deiieudence  of  the  mm-cgo  upon  the 
Ci/n,  the  need  there  is  fur  a  .^ruilcns  to  accompany  each  attitude 
ol  senium,  may  be  elucidated  by  attending  to  other  subject  and 
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object  relations,  besides  ibe  great  and  cArdhial  relation  between 
tbe  Unextended  Hind  nod  the  Extended  and  external  World-  I, 
the  fiabject,  may  be  at  times  an  object ;  I  may  make  my  own  men- 
tal states — my  passive  feelings,  and  ray  snccessions  of  thought — 
a  matter  of  study  and  consideration,  as  in  the  investigations  of 
mental  science.  Properly  speaking,  at  that  moment  I  am  all 
subject ;  I  have  withdrawn  myself  so  completely  from  the  cogni- 
tion of  the  object  world,  that  no  part  of  mo  is  then  an  object  in 
the  chief  acceptation  of  object — the  noii-ajo,  or  the  extended  ma- 
terial world*  But  within  the  subject  sphere,  in  which  1  excla- 
fcively  am  for  the  time,  I  might  be  said  to  bo  divided  into  two 
parts — the  recollection  of  mj  feelings  or  states,  which  I  am 
fitndying,  and  the  act  of  studying  them ;  the  one,  the  fact 
ied,  is,  in  a  certain  sense,  an  object ;  the  other,  the  effort  of 
lying,  is  the  subject.  So,  when  engrossed  in  remembering,  I 
fkin  all  subject,  since  what  I  remember  is  some  idea  or  ideas,  and 
my  act  of  remembering  is  also  called  a  part  of  my  ego,  or  self. 
These  cases  will  show  w^hat  there  is  of  the  ego  in  tbe  senticfis,  as 
something  accompanying  the  sertsuni.  The  ego,  in  these  in* 
stances,  is  a  voluntart/  efft/rt  or  act;  and  all  such  votuntaiy  acts 
are  prompted  by  some  feeling — in  the  strict  subjective  sense, 
some  pleasure  or  pain.  Whenever  we  are  acted  on  by  a  feeling, 
we  are  in  a  subject- state ;  and  hence  our  external  perceptions,  or 
oar  sensations  of  the  object  world,  have  thus  much  of  the  subject 
usually  going  along  with  them,  that  they  are  moved  by  some 
truly  subject-state.  This  is  not  an  absolute,  unvarying  necessity ; 
we  may,  by  mere  spontaneous  activity,  or  babit,  be  cognizant  of 
external  things ;  there  may  be  no  volition  in  the  proper  fcmn ; 
and  in  the  further  absence  of  any  ideas  or  passive  feelings,  or  any 
special  enjoyment  of  the  pleasure  of  exercise,  we  should  be  all 
sensuffi^  and  no  sentiens.  If  a  se^ttiem  were  still  to  be  affirmed  as 
implied  in  the  fact  of  a  senmm^  it  would  amount  to  no  more  than 
this,  that  the  two  inhere  in  the  same  being,  which  they  divide 
between  them,  and  are  never  long  sepai'ated.  For  it  must  be 
ler  conceded,  that  the  absence  of  a  true  manifestation  of  the 
smlums  from  an  attitude  of  the  ^ciisum  is  rare  and  exceptional. 
Whenever  perception  as  a  voluntary  act  exists,  sulijeetivity  ns 
feeling  must  be  present  to  give  the  motive.  And  farther,  when- 
ever tbe  sensation  is  felt  as  passing  into  the  idea,  Ihnt  is,  if  wo 
from  the  active  effort  of  attention,  and  pass  into  the  state 
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of  remcMnbering  what  wo  have  just  perceived,  we  are  relaxing 
our  aitiliulo  of  sensnni  in  favonr  of  a  mode  of  sent  tens. 

It  is  lliis  participation  of  the  sulyect  in  every  act  of  tciU,  that 
enables  us  to  make  a  minor  subjcct-and-object  distinction,  when 
any  part  of  our  rtjo  is  studied  by  us ;  as  when  we  remember, 
reason,  or  imagine— all  which  operations  fall  wholly  within  car 
sul)jcctivity.  Inasmuch  as  we  arc  specially  in  a  8ubJ€»ct  state 
when  a  motive  to  tlie  will  is  present,  our  volnntiiry  promptings 
are,  in  relation  to  our  remembered  feelin;^  and  ideas,  a  mon* 
determined  sulijectivity  ;  and  the  remembered  stat<.'S  themselves 
are  the  co-rulative  objects.  Tims,  while  seniitns  and  sensunif  or 
Iti-rcipii  lis  and  pcro^ifnin^  may  be  said  to  mark  the  great  and 
vital  distinction  of  .subject  and  object, — Mind  and  the  Ext^endcd; 
c<>>jnu.iccii8  and  o.ijniliini  may  express  a  subject  and  object  dis- 
tinction made  within  the  subject,  a  distinction  of  far  inferior 
ini])(n'tai:('c,  and  of  a  t^nIl^iellt  nature,  grounded  on  the  more 
peculiaily  subji'Cl  ebaraoter  of  the  states  that  move  the  will,  as 
comjiai'cd  with  oilier  states  that  have  no  present  motive  eflQcacy. 
There  is  the  same  eli-ment  of  pure  subjectivity  in  cutjiioscena  as  in 
sr,tficps^  and  we  so  far  apply  the  analogy,  as  to  divide  ourselves 
into  two  parts  in  b(>th  cases;  but  the  division  has  a  very 
ditlereut  importance  in  the  introspective  cognition,  compared 
with  the  .S(i(.-('.iu  nr  /'t  rrfjtfiDii  of  the  Kxteuded. 

?j[).  HiiviiiLj:  toui'hed  on  the  metaphysical  disputes  growing 
out  of  the  (iU(^stioiis  as  to  the  first  origin  and  precise  import  of 
our  noti(jns  of  distance  and  extension,  I  must  now  advert  to  the 
exact  process  whereby  wc  are  made  cognizant,  by  sight,  of 
those  properties  that  are  out  of  tlu^  sj)liere  of  its  immediate 
recognition.  The  ndations  between  these  four  distinct  facts, 
namely.  Ocular  Adjustment  for  seeing  an  object,  the  Extent 
of  the  image  on  the  ItCtina,  the  Distance,  and  the  true  Magni- 
tude of  tiie  object,  are  what  we  have  to  consider  ;  for  we  tinJ 
that,  in  the  educated  eye,  these  circumstances  are  suggestive 
of  one  another.  On  this  subject  I  shall  avail  myself  of  the 
observations  of  Sir  Charh.'S  Wlieatstone,  in  his  Uakeriau  I>^c- 
ture,  contained  in  the  PhllosaphinU  Tran^dcfioii.^  for  18 j2. 
Th(^  question  to  be  solved  is,  bow  do  we  come  to  connect  a 
certain  f«'lt  ellect  on  the  eye,  with  a  knowledge  of  the  distance 
and  size  of  the  object  causing  the  impression;  as  when  we 


VISCAL  PERCEPTION  OF  REAL  MAGXITCDE. 


385 


I 


say  that  a  lamp-post  is  twenty  feet  off,  or  tliat  a  distant  wood 
is  within  thix^e  or  four  miles.  Wlu-ii  the  gaze  is  stitl.  the 
optical  impression  implies  no  more  than  these  two  facts, — a 
certain  effect  of  light  and  colour,  and  an  adjustment  of  the 
eyes  singly  and  conjointly ;  when  the  gaze  is  wandering,  the 
movements  and  changes  of  adjustment  operate  in  addition. 

*  Under  the  ordinary  conditions  of  vision,  when  an  object  ia 
placed  at  a  certain  distance  before  the  eyes,  several  concurring 
circnmHtaoces  remain  constant,  and  they  always  vary  in  the 
Bame  order  when  the  distaDco  of  the  object  is  changed.  Tbns, 
as  wo  approach  the  object,  or  as  it  is  broaght  nearer  to  as,  the 
magnitude  of  the  picture  on  the  retina  increases  ;  the  inclination 
of  the  optic  axes  required  to  cause  the  pictures  to  fall  on  corre^ 
Bponding  places  of  the  retime,  becomes  greater  j  the  divergence 
of  the  rays  of  light  proceeding  from  each  point  of  the  object,  and 
which  determinea  the  adaptation  of  the  eyes  to  distinct  vision  of 
that  point,  increases ;  and  the  dissimilarity  of  the  two  pictures 
projected  on  the  retinas  also  becomes  greater.  It  is  important  to 
ascertain  in  what  manner  oar  perception  of  the  magnitude  and 
distance  of  objects  depends  on  these  various  circumstances,  and 
to  inquire  which  are  the  most,  and  which  the  least,  iniiuential  in 
the  judgments  we  form.  To  advance  this  inquiry  beyond  the 
point  to  which  it  has  hitherto  been  brought,  it  is  not  sufficient 
to  content  onrselves  with  drawing  conclusions  from  observations 

the  circumstances  under  which  vision  naturally  occurs,  as 
winters  on  this  subject  mostly  have  done,  but  it  is 
to  have  more  extended  recourse  to  the  methods  so 
succcssfutly  employed  in  experimental  philosophy,  and  to  endeft- 
voar,  wherever  it  be  possible,  not  only  to  analyse  the  elements 
of  vision,  but  also  to  re-combine  them  in  unusual  manners,  so 
that  they  may  be  associated  under  ciroamstanoes  that  never 
naturally  occur/ — p,  2, 

Accordingly,  Sir  C*  Wheatstone  haa  Revised  an  instrument, 
m  modification  of  his  reflecting  stereoscope,  wliercby  ho 
pictures  to  the  two  eyes  in  such  a  manner  tliat  tho 
DtBtaiioo  can  be  changed  while  the  Convergence  of  the  two  eyes 
tmnaiiis  the  same,  or  the  Convergence  be  altered  while  the  Bistanca 
temaina  the  same,  thus  disassociating  two  ejects  tliat  constantly  go 
together  in  ordinary  vision.  The  result  of  the  experiments  showed 
2^ 
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the  indo^tioe  of  eacb  of  tho  two  circnmstRncoa,  tmincly,  tluj  Coo. 
Torgenoo  of  the  eyes  and  the  Size  of  the  picrttir©  on  tho  i  ;;  , 
(%vUicU  is  iBrreater  as  the  object  is  nearer),  in  determining  oiii  \U: 
ment  of  Di^lnnco.     He  fonnd  that,  the  distauco  of  tlie  objocl  m- 
jtiaining  the  *>time,  the  greater  convergence  of  thjis  two  eyc»  mak«fr 
the  obJL!cl  sfom  fimtiiler,  this  increased  convergence  being  requirei^ 
in  ordinary  visjon  when  a  thing  is  bronght  neaj*er.     It  nppea-x^ 
tborofoit*,  that  wkile  the  retlnul  miignitndo  is  unaltered,  grc«-C-«« 
coaverg^noo  givos  a  perception  of  smaller  Size.     On  tho  d 
liand,  leaving  iho  ineli nation  of  tlie  axes  unchivnged^  and  briiii^i 
the  pictures  neai-er,  thereby  increasing  the  picture  on  tho  reli 
wo  have  a  perception  of  increased  Size  in  the  object*     *  The 
coived  magnitude  of  an  object^  therefore,  dtmituahee  as  the  - 
clinatinn  of  the  axes  beeuTnos  greater,  while  the  distance  rem^^. 
tho  9amc;  and   it  increases   when  the   inclination  of  tho  ase 
remains  tlie  same,  while  tho  distance  diminiBhos*     When 
the»o  conditions  vary  inversely,  as  they  do  in  ordinary  viw 
when  the  distance  of  an  object  changea,  the  perceived  magnitc 
i*cmainfi  tho  same/ 

Thn»,  aa  regards  the  peroeption  or  appreciation  of  the  real  m.«9^, 
nitiidcs  of  objects  seen  by  the  eye*  the  association  lies  between  j^ 
certain  magnitude  (ascertained  by  other  means  tliaii  sight)^  anc/^ 
certain  inclination  of  the  optic  axen  with  a  given  sise  of  tho  pic- 
ture on  the  retina,     Tli©  ftguiv  of  a  man,  of  which  we  haveaoeru 
tain  muscular  e&ti mate  by  our  movementii  and  provioun  experienco, 
when  viewed  at  some  one  inclination  of  the  optic  axes,  jields  an 
image  on  tho  retina  of  a  particular  size;  and  with  such  inclination 
and  Kisto  of  image  we  then  associate  tho  muscuhir  appreciation  of 
an  object  six  feet  high,  d'c,     Tho  concurrence  of  these  two  con- 
ditions always  suggest  a  simihir  magnitude  or  extent  of  the  thing 
viewed*      And  if  the  optic  inclination  is  made  smaller,  that  is, 
if  the  axes  of  the  eyes  approach  more  to  parallelism,  while  at 
the  same  time  the  image  on  the  retina  is  correspondingly  leia, 
ad  by  removing  the   object  to  a  greater  distance,  there  will 
still  bo  a  perception  of  the  same  size,  or  the  same  mnscnW' 
appreciatiou  will  be  suggested  to  the  mind.     AVe  liave  an  aaeo- 
ciation  of  the  size  of  a  man  with  a  great  many  different  com* 
b [nations  of  those  two  circumstances,  produced  by  variation  of 
actual  distance. 

40*  And  next,  as  respects  our  perception  and  estimate  of  </ii- 
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fanee^  or  tlie  Bnggestion  of  a  given  locomotive  exertion  with  a 
visual  appearance.  On  this  head.  Sir  C.  Whcatstone's  observations 
are  somewhat  different  from  the  received  views.  He  coiisidei's 
that  the  approciatio"  ^f  distance,  instead  of  preceding  the  esti- 
mate of  magnitude, /of/otr*  it  *Iti5  the  prevalent  opinion  that 
the  sensation  which  accompanies  the  inclination  of  the  optic  axes 
immediately  saggests  distance,  and  that  the  perceived  magnitude 
of  an  object  is  a  jodgment  arising  from  our  conEcioiisncss  of  its 
dtsiunce,  and  of  the  mag-nitode  of  its  picture  on  the  retina.  From 
the  experiments  I  have  brought  forwardi  it  ra4:her  appears  to  me 
that  what  the  sensation  which  is  connected  with  the  convergences 
of  the  axes  immediatelj-  suggests,  is  a  correction  of  the  retinal 
magnitude  to  make  it  agree  with  tlie  real  magnitude  of  the 
object,  and  that  distance,  instead  of  being  a  simple  perception^ 
is  a  judgment  arising  from  a  comparison  of  the  retinal  and  per- 
oeived  magnitndes.  However  this  may  be,  unless  other  dgtis 
Bccompany  the  sensation  of  convergence,  the  notion  of  distance 
wo  thence  c^erive  is  uncertain  and  obscure ;  whereas  the  peroep- 
tinn  of  the  change  of  magnitude  it  occasions  is  obvious  and  un- 
mistakeuble/  According  to  this  view,  distance  is  more  Jlrmlij 
aMsocioUd  with  the  rrMnal  via^jnittuie  than  witli  t!»e  other  cir- 
cnmstnnces  of  optical  inclination.  When  we  view  an  object 
receding,  as  a  carriage,  we  are  impressed  with  the  change  of 
distance  more  through  the  diminishing  sixe  of  the  pictui-o  it 
makes  on  the  retina,  than  through  the  approach  of  the  optic  axes 
to  panillelism.  I  am  not  at  all  surprised  at  this,  seeing  that  the 
chmige  in  the  sis^  of  the  retiual  picture  is  so  much  more  evident 
and  distinct,  as  a  sensation,  than  the  very  slight  corresponding 
alteration  in  the  inclinutiou  of  the  axes*  When  we  once  ascer- 
tain tlie  real  magnitude  of  a  body,  the  approach  or  receding  of  it 
very  easily  measured  from  this  change  of  the  picture.  Now» 
[ing  to  Sir.  C*  Whoatstone,  tfie  incUnnttan  ofth4  a^es^  m  catn' 
Vpfmy  ititfi  a  given  rcfhml  licfute^  mtgtjejftg  tfte  nuufnitmfe  jifift^  and 
[jrom  the  tnie  mtx^tnitmh  thm  knowTif  and  ike  reUnnl  Tyiagm'ttule^  we 
infer  ihe  dmiance^^    This,  it  may  b©  remarked,  is  the  strongest 


*  Wlien  A  known  object  ia  magnified  by  %  leas  wo  mppom  tt  brought 
r  to  nn,  owing  to  this  iacroast!  of  rotia*!  mttgiiitude  wbiio  the  oonrerg* 
^iwnaitu  Uio  siLmo. 
1  Ihavtt  not  •podully'  id  verted  in  the  taxt  to  the  lignt  of  distance  far- 
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possible  proof  of  our  former  tlicsL*5,  that  Uio  perception  of  Dia- 
tance  is  acquired. 

41.  Passing  now  to  the  perception  of  solidity,  or  solid 
effect,  on  which  the  discovery  of  the  stereoscope  has  cast  a 
new  light,  by  connecting  that  effect  with  the  action  of  the 
two  eyes,  I  find  that  Sir  C.  Wheatstone,  in  his  published  paper, 

nisbed  by  tbo  colour  and  appearance  of  obj-^cts.  Tliis  point  has  been  well 
iUustriitcd  by  Dr.  lleid.— ///(?Mi>y,  Chap,  vi.,  Sect  22.  I  quote  the  following 
paragraphs : — 

'  The  colours  of  objects,  according  as  they  are  more  distant,  become  more 
faint  and  languid,  and  are  tinged  more  with  the  uzure  of  the  intervening 
atmosphere;  to  this  we  may  add,  that  their  minute  parts  become  more 
indistinct,  and  their  outline  loss  accurately  defined.  It  is  by  these  means 
chiefly,  that  painters  can  represi;nt  objects  at  very  diflFercnt  disUncea,  upon 
the  same  canvass.  And  the  diminution  of  the  magnitude  of  an  ol^ect  would 
not  have  the  Lffcct  of  making  it  appear  to  be  at  a  great  distance,  without  this 
degradation  of  colour  and  indi.stincLiiess  of  the  outline  and  of  the  minute  parts. 
If  a  painter  should  msiko  a  human  li^ure  ten  times  less  than  othi*r  human 
iiguiesthut  are  in  the  sumo  piece,  having  the  colours  as  bright  and  the  outliii'? 
and  minuti;  parts  as  accurati.ly  defined,  it  would  not  have  the  appearance  of  a 
m;m  at  a  great  distjincc,  but  of  u  pigmy  or  Lilliputian. 

•  When  an  ohject  has  a  known  variety  of  colours,  its  distance  is  more 
dearly  indicated  by  the  gradual  dibition  of  the  colours  into  one  another,  than 
when  it  is  of  one  uniform  colour.  In  the  sttjcplo  which  stands  before  mo  at  a 
small  distance,  the  joinings  of  the  stones  are  clearly  i)orc''ptiblo ;  the  grt  y 
colour  of  the  stone,  and  the  white  cement  are  distinctly  limits  d  ;  when  I  si  e 
it  at  a  greater  distance,  tlu)  joinings  of  the  btoncs  are  loss  distinct,  and  tbo 
colour  of  the  stone  and  of  the  cement  begin  to  dilute  into  one  another :  at  a 
distance  still  greater,  the  joinings  disappear  altogether,  and  the  variety  of 
colour  vanishes. 

•  In  an  apple  tree  which  stcinds  at  the  distance  of  about  twelve  feet, 
covered  with  flowers,  I  can  perceive  the  figure  and  the  colour  of  the  leaver 
and  petals ,  pieces  of  branches,  some  larger,  others  smaller,  peeping  througli 
the  intervals  of  the  leaves — some  of  them  enlightened  by  the  sun's  rayi*, 
others  bhaded  ;  and  some  openings  of  the  sky  are  perceived  througli  the  whole. 
When  I  gradually  remove  from  this  tree,  the  appearance,  even  as  to  colour, 
changes  every  minute.  First,  the  smaller  parts,  then  the  larger,  arc  gradually 
confounded  and  mixed.  The  colours  of  leaves,  p.-tals,  branches,  and  sky  ai'e 
gradually  diluted  into  each  other,  and  the  colour  of  the  wlude  bcHiomes  mor.^ 
and  more  uniform.  This  change  of  appearance,  cnmsj,, ruling  to  the  seveml 
distances,  marks  the  distance  more  exactly  than  if  the  whole  object  had  been 
on«  of  colour. 

•  Dr.  Smith  in  his  "  Optics"  gives  us  a  very  curious  observation  made  by 
Bishop  Berkeley  in  his  travehj  through  Italy  and  iSicily.     Ue  observed,  that 
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considers  tliis  as  still  iraperftictly  explained  I  have  reason 
to  believe,  however,  tliat,  having  made  many  experiments 
with  the  view  of  elucidating  tht:;  point,  he  inclines  to  the 
view  that  there  is  a  tiienlal  effect  lytoductd  over  mid  above  ifie 
optical  ejt'ctj  which  mental  effect  overi-ides  the  optical  inj- 
pression,  and  gives  a  perception   really   diflerent  Irom  the 


I 


in  those  countries,  citio«  and  pnlmcoa  iccn  ut  a  grout  diatanoe  appeared  nenrtr 
la  bJrn  by  fevoral  mileu  than  they  really  were  ;  and  he  vory  judieiously 
imputed  it  to  this  causo :  that  the  purity  of  tliti  Italian  and  Sicilian  air  gave 
to  very  distant  objects  that  dcgr^  of  brightm^as  and  distinctness  which,  in 
the  grosser  air  of  bin  own  coiintryj,  wa^  to  be  seen  only  in  tboau  that  are  near. 
Th©  purity  of  tho  Italian  air  hath  been  aMtignfd  ua  the  n^aflon  irhy  the  Italian 
painters  commonly  gRTe  a  more  liftdy  colour  to  the  «ky  than  the  Flemish. 
Oof^ht  Uiey  nt4,  for  the  same  reason,  to  give  lias  dogradation  to  tho  colours, 
and  Icfis  indistinctness  of  tho  minute  parts,  in  ihu  repn?8oiitation  of  very 
distant  objocta  f 

*  It  is  very  ccrtaia  that^  as,  in  air  nneoinmonly  pure,  we  are  apt  to  think 
ttsiblQ  objeota  nearer  and  less  than  they  really  arc,  so,  in  air  uncommonly 
foggy,  wo  are  apt  to  think  them  more  distant  and  larg'pr  than  the  truth. 
Walking  by  tho  sea-side  in  a  thick  fog,  I  see  an  object  which  seems  to  me  to 
be  a  man  on  horseback,  and  at  the  distance  of  about  half  a  milo.  My  com- 
panion, who  htis  better  eyos^  or  is  more  aooustomi>d  to  see  such  objecta  in  Buoh 
cireuni»tiinccB.  assures  mc  that  it  ia  a  sea-gull,  and  not  a  man  nn  horseback* 
Upon  a  second  view,  I  iminediutdy  absent  to  his  opinion,  and  now  it  appears 
to  me  to  bo  a  sea-gull,  and  at  the  distance  only  of  seventy  or  eighty  yards* 
Tlic  mistake  made  on  this  occasion,  and  the  correction  of  it,  oro  both  so 
auddeUf  t^iat  wo  are  at  a  loss  whether  to  call  them  by  the  name  of  Jud^mmt^ 
or  by  that  of  simple  perception, 

•  It  ia  not  worth  while  to  diapate  about  namea,  but  it  is  evident  that  my 
lilfoft  both  first  and  lust»  was  produced  rather  by  signs  than  by  arguments, 
and  that  the  mind  proceeded  to  tho  ccnclttsions  in  both  cases  by  habit^  and 
not  by  ratiocination.  And  the  prooess  of  the  mind  seema  to  have  beon  this — 
First,  not  knowing,  or  not  minding  the  effect  of  a  fogg}'  air  on  the  visible 
aptiear^nce  of  objects,  the  object  seems  to  mo  to  have  that  degradation  of 
colour^  and  that  indistinctness  of  the  outline,  which  objects  have  at  the 
distance  of  half  a  mile ;  therefore,  from  the  visible  appearance  as  a  sign,  I 
immsdiatcty  proceed  to  tho  belief  that  the  object  is  half  a  mile  distanL 
Tbcni  this  distance,  together  with  the  visible  mugnitude,  signify  to  me  tho 
roal  magnitude,  whicli,  supposing  tho  distance  to  bo  half  a  mile,  must  ba 
tt{xxt^  to  thtit  of  the  man  on  horseback.  Tho^  the  deception  is  brought  abouL 
But  when  I  am  aasored  that  it  is  a  sea-gun»  the  real  magnitude  of  a  sea-guH, 
t<»gtithrjr  with  the  magnitude  presented  to  the  eye,  immediately  suggest  tho 
divtinco,  which  in  this  cats,  cannot  be  above  seventy  or  eighty  yards ;  tho 
tndi»tinctnefi9  of  tho  figure  likewise  suggests  the  fogginesa  of  the  air  as  tti 
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with  tbe  picture.     Wlien  the  two  eyes  view  the  perspective 

of  a  street,  there  is  brought  up  the  idea  of  a  certain  amount 
of  walking  excrtioD^  or  otlier.  locomotive  measurement,  us 
part  of  the  perception  theoce  arisin;^^     The  two  eyes  looking 
at  a  f<>otstoi)l  Lriug  up  in  like  manner  ideas  of  greater  or  leaa 
Temott'uess  of  the  parts.     Now,  the  dilBciilty  lies  in  explain- 
ing '  why  two  dissimilar  pictures  projected  on  the  two  retiniu, 
I  give  rise  to  the  perception  of  an  object  in  relief/     '  It  may  be 
supposed/  says  Mr.  Whciitstuiie,  *  tluit  we  see  but  one  portttm 
of  a  field  of  view  at  tbe  same  instant^  the  one»  namely^  to 
which  the  optic  axes  are  diixacted,  while  all  other  points  ai-e 
seen  so  indistinctly  that  the  mind  does  not  recognize  them  to 
be  either  single  or  double,  and  that  the  figure  is  appreciated 
by  directing  the  point  of  convergence  of  the  optic  axes 
j  successively  to  a  sufficient  number  of  its  paints  to  enable  us 
to  judge  accurately  of  its  form/     But  observation  does  not 
confirm  this  supposed  iniHstinctness  of  those  parts  for  which 
I  the  eye^  are  not  adjusted  ;  on  looking  at  a  stereoscopic  view, 
jfor  example,  we  fiud  that  we  obtain  a  clear  and  distinct 
picture  of  the  whole,  even  when  the  eyes  are  steadily  fixed 
[upon  one  point,  during  which  act,  by  the  supposition^  all 
[points  nearer  or  farther  ouglit  to  he  confusedly  and  imper- 
[fectly  perceived,     llence  it  is  that  Sir  C.Wheatstoiie  has  been 
led  to  adopt  the  above-mentioned  view  of  a  mental  suggestion 
^coming  in  to  present  a  clear  and  perfectly  formed  idea,  not* 
^withstanding  the  optical  fact  that,  for  many  parts  of  the  view, 
ere  actually  falls  upon  the  eyes  what  would  be  a  double 
ad  indistinct  imnge.     The  miud  being  once  accustomed  to 
formed  views  of  all  kinds,  these  are  revived  by  the  force 
^•ssociation,  the  main  circumstance  for  determining  the 
Mfiw  being  pi^esent;  namely,  the  double  aspect  which  our 
tperience  has  always  connected  with  a  solid  effect,  or  an 
iSect  where  varying  distance  is  conjoined  with  lateral  ex  ten- 
doa*    Tliis  hypothesis  appeals  to  what  is  undoubtedly  a 
Iwera  causa  in  the  region  of  mind, 

*  Tho  snliject  of  Binocular  vioion  has  been  greatly  studied  iti  Gvrmafiy, 
Atid  thure  ara  at  prtident   two  opposite  opinions   lu    to    tko    mjilkDDr  of 
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42.  Into  this  matter,  however,  I  do  not  entor  fnrlhpr  ftm 
to  remark^  that  the  same  circumstatices  that  enable  us  to    ' 

ofatelRtQg  R  fiiigb  pofooptwn  hy  moiiiiB  ot  th«  two  dMtmhtT  fncturo, 
TolkaDiiiii  boldi  tliftt  (be  unity  is  uiivt^  nU  by  the  mtnd  di«rvirirtim|{  ^ 
Moflkilnf  {NUta  of  Iho  two  |»cturca,   and  atUtiding^  only  tii  th^ir  pointa  ii 
AgrMOittiit*    To  him  iko  disumilarity  U  aii  uicumbrtuicc  to  W  ubiilcen  off«  «ft 
obftAclt  to  bo  furmoaatcd.    Wundt,  on  tho  other  band«  holdf  Ih&t  Ihii  «V\r 
mmilikritj',  (jut  from  bdog  an  obatniction,  i«  the  very  ini>(nimQQl  or  mfiiiKJOi 
of  ^ttr  notion  of  Aobdtty.     It  i«  (after  irariAtton  of  Fctinal  mjagnitudn) 
moil  roggmtive  of  alt  tho  optical  murks  of  a  thirti  dtmirnsion.     Thn  tn 
pronoimeisd  the  diaiiniUjirtty,  Ihe  more  emphatic  it  our  aenso  of  tolidilj  j 
turying  dicUiaco  &am  tho  vye. 

In  thii  rcmm^k»  on  Double  ViBion  nndor  the  Sense  of  Sigtit,  ]  huvti  j»  : 
o«eded  upon  thi»  latU-r  view  aa  b(«t  8npi>ort«d  by  evidonov     In  th«  iHii^z^s 
of  VolkoMUQii,  tbcxp  appeATH  a  need  lees  anxiety  on  thn  aubji>cl  of  t2»o  douT 
piotore^  a«  if  it  would  nvocsamrlly  difttrnct  us  with  two  diOViiiig  r\)prvacni 
tioniof  one  object-     U  ia  fanctud  that  each  cyo  sei^s  a  ooitipbU*  muge  iqJ 
itself,  and  that  the  mintf  muat  reconcile  thwe  two  aeparat^  imiig»%  bcfor^  J 
attaining  tbc  dciain.'d  unity  of  perception.     Bui  there  ac^rmn  to  be  «  niui»pprK 
bt^njiiun  in  §o  n>ganling  ibo  question.     £Ach  eye  do<w  not  ico  the  com|dr«tQ 
picture,  but  only  a  part  of  thu  picttiro  ;  tho  other  eyo  seeing  thu  other  part 
We  might  huvcj  a  body  so  placed  to  the  two  e)  oi,  that  tho  ono  cje  should  ait 
one  aide  and  lite  otlior  eye  the  other  aide ;  in  which  ciuo  thi>  tt<juhU  impn^ 
iion  ia  obnou&ly  the  picture.     Expurionce  t^^Ua  ua  thiit  an  oceo^iiin  hke  thia 
—  where  both  eyca  must  ooncar  to  give  the  whole  extent  of  thn  picturOp  i 
where  we  aee  more  by  the  two  than  by  the  one— involvwi  a  rt'trontiug  objKl, 
or  the  solid  dfcot.     It  ia  no  more  neci^sary  that  the  two  oyci  ahould  gire  \ 
two  complete  and  separate  pictures  to  thi^  mind,  than  that  th«>  two  hands  I 
embracing  the  aamo  bull  ahould  auggeat  two  balla ;  or  that  the  thutiib  and  | 
finger  gmapuig  a  pen  ahould  tsuggeat  two  pen^*     The  eyoa  are  fomni^i  t<»  aid  j 
tnd  supplement,  and  not  Ui  ccntnidiot,  each  other    In  great  diaUincua^  each  J 
©ye  is  snffioicnt  for  taking  in  the  view ;  no  addition  ia  made  by  their  ton- 
joint  action.     Thia  circuniatanoo  is  to  iia  aim  ply  a  tokf-n  of  a  for  prr>ape«t. 
The  oppofiito  Cii«e  where  the  two  picturoa  hava  nothing  in  common  is  tntsr- 
prot^d  as  the  oxtrome  of  neaniosa  in  the  objuct. 

It  ia  in  all  probability  the  fact,  that  one  eye  tiikea  ihe  lend  in  vision,  tbfl] 
other  merely  coming  in  to  aupply  the  addition  a  that  conaLituto  solid  efTi^ ;] 
juat  OS  in  fetling  any  tiling,  we  uie  chleHy  tlte  right  liand  (or  the  Icft}^ 
attend  to  ita  indicutionit,  whilo  the  other  merely  corrects  or  adds  to  tlie  notion^  I 
Our  viaual  ideaa  wuuld  thu»  be  embodied  in  the  aeneuition  of  one  eye,  while  I 
the  other,  mi&king  no  claim,  in  the  siame  individual,  to  hnvo  its  ainaation  i 
bodied  aepanitrly,  givea  that  extonaion  of  view  and  those  adjuncts  that  sorvstnj 
the  full  solid  effect.    Dr.  Carpi  ntor  hjia  made  thia  rcmjurk,  with  referuico  to  1 
binocular  microscope*     Tho  obsiorvcr  u^ca  one  eye  principally^  and  for  that 
Wf%  it  is  deainible  that  tho  in^ti  unumt  should  bo  as  {i«r-fcct  as  poaaible ;  thn 
other  eye  has  no  farther  use  than  to  biing  out  the  atiirt^Oi^oopic  cHoct* 
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appreciate  the  distances  of  different  objects,  enable  us  also 
to  appreciate  solid  effect,  or  the  continuity  of  an  object 
tlirough  varying  distances.  The  definite  change  in  the 
inclination  of  the  axes,  concurring  witli  a  definite  and  propor- 
tional change  of  the  retinal  magnitude  (the  tendency  to 
jnimlldism  of  the  axes  accompanying  a  decrease  of  retinal 
magnitude)  would  suggest  the  rea.1  witlth  of  a  street  to  be 
the  same  all  through ;  upon  which^  the  dimiuislied  picture 
gives  assurance  of  the  increasing  remoteness  of  the  successive 
parts. 

A  question  has  been  raised  as  to  our  mode  of  perceiving 
the  direction  of  an  object  from  the  eye.  On  this  I  would 
rStiU  repeat  tliat  direction  is  not  a  perception  of  sight  alone  ; 
Sis  very  meaning  precludes  the  supposition.  It  implies  the 
locomotive  or  other  movement  that  would  lead  us  up  to  the 
object,  or  produce  a  defitiite  cliange  in  its  appearance.  But 
there  is  a  certain  optical  elfect  constantly  associated  with  the 
sense  of  direction,  as  there  is  with  the  sense  of  magnitude  or 
of  distance,  and  this  eflt?ct  it  is  interesting  as  a  matter  of  fact 
to  ascertain.  Now,  it  ap^iears  most  probable  that  the  line  of 
visible  direction  is  a  line  passing  from  the  place  of  an 
object *s  impression  on  the  retina  through  the  centre  of  the 
crystalline  lens  :*  hence  we  associate  an  efl^ct  on  the  centre 
of  the  retina  with  a  dii*ecti<>n  in  the  line  of  the  axis  of  the 
eye,  while  an  impression  to  the  right  of  this  point  would 
suggest  a  position  left  of  the  axis.  But  without  the  ejtperi* 
ence  of  our  moving  organs  generally,  we  should  never  know, 
either  the  meaning  of  direction,  or  the  fact  thnt  a  certiiin 
impression  of  the  retina  implied  a  certain  coui^e  for  us  to 
t4ike  in  reference  t^3  the  object.  If  the  optical  law  had  been 
entirely  difVerent ,  if,  for  example,  an  object  wen^  to  lie  in  a 
direction  inclined  45"*  to  the  plane  of  its  image  in  the  retina, 
wo  should  equally  well  becotne  acquainted  with  direction  ; 
experience  would  connect  the  locomotive  estimate  with  the 

*  Thia  tine  has  ho&a  Yarioasly  stated.  Sir  Duvid  Brow?it«T  affirma  that 
U  {MMM  througb  tho  ooDtro  of  the  eye.  See  p.  216  of  a  work  e&titlod,  I^ai 
tmf  k»  rhti^phhtttf  ^c.^  par  U  Dr.  Sburb,  PariJi  lSd3, 
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visual  inii)rcs3ioii  as  completely  as  is  done  now.  The  question 
is  very  luiich  of  the  same  nature  as  that  of  inverted  vision, 
formerly  discussed  ;  it  matters  not  where  or  how  the  optical 
etiect  takes  place,  association  connects  the  true  perception 
with  it.  In  fact,  when  we  dress  by  a  mirror  we  perform  u 
series  of  iuvei^ions,  very  difficult  at  first,  but  in  the  end  a3 
easy  as  working  under  direct  vision. 

43.  Localization  of  Bodily  Feelings. — The  localization  of 
our  bodily  feelings  presents  an  intea^sting  case  of  acquired 
perception.  Previous  to  experience,  we  have  no  notion  of 
the  seat  of  any  local  sensation,  as,  for  example,  a  pain  in  the 
shoulder,  or  the  toe.  It  is  impossible  we  should  have  such  u 
notion  intuitively,  inasmuch  as  we  must  connect  an  internal 
feeling  with  a  picture  to  the  eye,  or  an  estimate  to  the  touch, 
uf  the  p;;rl  wln-re  the  feeling  arisi's. 

Our  «»\vn  Im.kIv  is  a  thing  exposed  to  all  our  senses,  and 
to  till?  sweep  of  our  movements,  like  a  tal)le,  or  a  statue,  or  a 
fowling  [)iece.  The  eye  eau  scan  nc?arly  the  whole  of  it ;  the 
hand  can  swi'ep  over  it ;  the  legs  can  move  over  parts  of  it ; 
the  ear  can  hear  the  sounds  it  makes  ;  the  mouth  and  ti)ngue 
can  co-o])erate  with  the,  haml  The  eyes  can  appreciate  the 
colour,  outline,  and  solidity;  the  mind,  accustomed  to  the 
perception  of  size  an»l  distance,  can  lorm  an  estimate  of  the 
remoteness  of  the  jiarts  and  the  magnitu«le  of  the  whole,  the 
body's  own  various  movements  concurring  in  the  estimate. 

So  far  the  lM)(ly  is  to  us  an  external  ohject ;  but  it  is  also 
the  seat  of  sensiljility  of  various  kimls,  which  sensibility  wo 
can  usually  ref<'r  to  some  locality,  as  tliQ  head,  arms,  chest,  &e. 
The  fpiestioii  arises,  how  do  we  come  to  have  this  knowledge 
of  locality?  I  answer,  by  exjjerience  and  associatiim,  b;\sed 
on  the  disthictness  of  the  nerve  fibres  su]»plied  to  the  diller- 
ent  i>arts.  (S«'e  Toucrh,  p.  IGO.)  A  pinch  in  the  toe  is  nut 
sensibly  dilun-nt  in  quality  from  a  pinch  in  the  finger;  but 
if  both  were  hap[)ening  together,  we  should  have  a  sensation 
of  two  actions,  and  not  of  a  single  action  made  stronger.  This 
is  owing  to  the  distinctness  of  the  nerves;  and  through  this 
distinctness  we  can  form  separate  associations  with  each.     1 
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can  associate  one  pain  with  the  sight  of  uiy  finger,  another 
with  the  sight  of  my  toe,  and  a  third  with  the  position 
tif  my  arm  that  determines  the  crowu  of  the  head.  An  in- 
fant at  the  uuUet  knows  not  wheie  to  look  for  the  cause  of 
an  irritation  wlicn  anything  touches  it ;  in  time,  it  notes  a 
coincidence  between  a  feeling  and  a  pressnre  operating  on 
someone  part;  whence  a  feeling  in  the  httnd  is  associated 
with  the  sight  of  the  hand,  and  so  for  other  members. 

When  the  feeling  is  more  internal,  as  in  the  interior  of 
the  trunk,  we  have  greater  difficulty  in  tracing  the  precisa 
seat ;  often  we  are  quite  at  a  loss  on  the  point*  In  such  a 
case,  we  have  to  trust  to  some  indications  that  come  to  the 
surface,  or  to  the  etfcct  of  supei^cial  pressure  on  the  de«^p 
parts.  On  receiving  a  hurt  on  the  ribe,  we  learn  to  connect 
feelings  in  the  chest  with  the  place  on  our  map  of  the  body; 
we  can  thus  make  experiments  on  the  deep-seated  organs, 
UDd  learn  the  meaning  of  their  indications.  But  the  mora 
iuaccessible  the  parts,  the  more  uncertainty  is  thei-e  in  assigii- 
iug  the  locality  of  their  sensations  ;  if,  in  atldition,  they  are 
not  well  supplied  with  distinctive  nerves,  the  dilhculty  is  still 
r.     The  liver,  the  spleen,  and  the  kidneys*  are  indistinct 

regards  the  feelings  connected  with  them.     In  those  places 
oti  the  skin  whci^  the  sentient  units  of  nerve  are  w*ide  apart, 

in  the  back,  the  calf  of  the  leg,  &c.,  we  can  never  acquire 

minute  appreciation  of  locality ;  the  linut  of  distiuetne^s 
f  the  nerve  fibres  will  be  the  limit  of  the  acquired  percep- 
tion. 

This  association  between  an  internal  feeling  and  the  sight 
or  touch  of  tho  |ilace  where  it  originates,  acts  reciprocally, 
and  produces  singular  eflecta  Fixing  the  eye  on  a  part  of 
the  Inwly^  as  the  hand,  and  intently  regarding  it  for  some  time, 
we  can  actually  generate  a  sensation  in  the  akin,  by  a  sort  of 
beck  current ;  the  idea^  which  I  conceive  to  be  a  paat  experi- 
enoe  revived  on  the  same  nervous  tracks,  has  a  tendency  to 
induco  the  reality.  In  the  artiticial  sleep  known  as  the 
mesmeric  state,  this  influence  has  been  canied  to  great 
lengths.    Mr.  Braid  has  employed  it  to  induce  healthy  actiorLs 
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that  there  is  a  real  difference  in  the  sensations^  that  they  are 
not  confounded  in  the  brain,  thoLi^^h  we  may  not  trace  this 
difference  in  the  immediate  consciousness.  Association  akjue 
brings  it  out* 

45.  The  very  same  line  of  illuatmtion  can  be  followed 
with  the  mii«!cular  feclin<;s.  The  feeh'n^  of  a  nmscle  nnder 
contractiou  has  a  unilV^nii  character  all  over  XW*  body,  the 
degree  of  tension  and  all  other  circumstances  being  equal 
Not  to  insist  on  the  case  of  the  two  arms,  or  the  two  Ipgs,  or 
the  rotation  of  the  body  in  opposite  ways,  which  would  l)e 
similar  tu  the  foregoing  illnstnition  from  touch,  we  can 
snpi»osL'  a  weight  burne  by  the  arm  to  give  the  same  amount 
of  muscuhir  feeling  as  a  pressure  exerted  by  the  foot  Under 
this  supposition,  two  feelings  are  produced  that  have  no 
difference,  eitlier  as  regards  feelings  or  as  stimulating  volition  ; 
yet  experience  shows  that  they  are  recognized  as  distinct  by 
the  mind     The  two  muscular  tensions  are  made  manifest  to 


•  Our  power  of  localiziDg  our  fetilings  of  Toocb  and  Sight  baa  boen  ex- 
plaiaed  differenUy.  It  is  maintained  in  Germany  by  Lotzo,  Wundt,  and  otbors. 
Upon  the  « videoce  of  experimeotB,  that  the  tactile  aenajitions  of  thu  two  hands, 
Kud  of  tbt?  ikiti  everywhere,  are  quaUt&tivtly  difierent.  und  thnt  this  difference 
of  quality  assists  us  greatly  in  learning  to  discnmiiiato  tho  several  localitii  a* 
To  cbviato  the  objeotion,  from  our  not  habitually  recognining  any  qaalilative 
dUtinction  in  the  touchet  in  different  parta  of  the  body,  it  is  remarked,  no 
doubt  with  justice,  that  we  are  so  much  concrjrtifd  Imbitually  with  tbo 
objective  pcrcc'fitiona,  as  no  longer  to  ttttcnd  tu  the  subjcctivts  difft^rencoa. 
Tbeae  diffur«nccs  may,  nevertbek^aa»  at  an  ctirly  singe,  have  been  suffidently 
marked  to  form  the  basis  of  our  local  diacriminaiions. 

In  the  case  of  Touch,  the  supporters  of  this  doctrine  find  aoma  dilficulty 
in  stating  what  ia  the  kind  of  quality  whose  variation  is  perceptible  over  the 
body  generally.  But  in  Sight,  tb^ro  is  no  such  difficulty*  It  i«  Imd  down, 
on  the  faith  of  experiment,  that  the  senaibility  of  tbo  eye  is  locally  different 
tu  colour ;  for  if  we  cauae  the  aamo  colour  to  pans  from  the  yellow  spot  to 
th«  distant  parts  of  Ulc  retina,  it  wiU  appear,  not  the  same,  but  different ; 
aikd  the  yariation  of  ahade  would  thus  be  a  mark  of  the  place  in  the  retina 
wbero  the  impre«ion  falls.  Wo  have  here  eomctbing  deBnite  to  proceed 
We  can  institute  an  inquiry,  as  to  wbt?thor  the  discriminaUon  of 
\  of  ahades  of  colour  is  BufHciently  delicate,  to  corretpond  with  the 
I  of  vision  formerly  described. 

Bom«  difficulty  might  be  experienced,  under  such  an  hypothesis*  in 
atifkUkiiung  how  we  should  distinguish  between  an  actual  wcctatitiH  of  ooloura 
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tli(!  conscioiLsiioss  by  diflTereut  nerves;  and,  on  this  fact,  the 
mind  is  able  to  build  and  maintain  distinct  associations, 
silthuuj^h  not  aware  of  any  difference,  either  of  quantity  or 
of  (lujility,  in  the  fei.'liiigs  as  such.  "We  have  already  called 
atti'ution  to  th(»,  articulate  character  of  the  sense  of  Touch, 
arising  from  the  independence  of  the  neiTes  of  the  skin,  as 
distributed  ov(!r  the  g«Mieral  surface,  a  remark  applicable  also 
tn  the  neives  suppli^^l  to  the  dillerent  muscles.  The  same 
kind  of  ft^oling,  coming  from  diif(.»rent  parts,  is  recognized  as 
dillerent  by  taking  on  different  associations.  Before  any 
associations  are  formed,  the  difference  is  latent;  after  the 
growth  of  distinctive  connexions  it  is  unmistakeable.  The 
l(M,alizing  of  our  feelings — the  possibility  of  assigning  a 
h)cality  to  each — is  founded  on  this  distinctness  of  the 
nerves  nrisinir  from  different  pints.  If  a  prick  in  the  leg  and 
a  ])ri('k  in  th<'  arm  were  as  undistingiiishable  in  every  way, 
as  they  are  to  the  mere  sense  of  pain,  w^e  should  never  be 

.'iTnl  tlir  sooit  colmir  psi'ising  over  difTrront  fibres.  I  do  not  say  that  this  is 
Jill  insupi'iabh;  ob.-lacli.s  if  it  could  be  shown  that  our  ability  to  distinguish 
I  ico  giadatidiiH  ot  colour  is  6U(.'h  as  to  approach  tho  observed  limitfl  of 
li.hiirss  ol'  vi-^ion.  Between  the  ci;ntru  of  tbo  yellow  spot,  and  a  point  in 
\\n'.  r«tina,  s;iy  10^  removed  fr<»m  it,  wo  should  ri(]uire  to  interixdatc,  at  the 
V.  ry  l«-;ist,  several  hundretis  of  shades  of  redness  passing;  into  green  or  blue. 
I  iin  not  jirejiartd  to  alliiiii  that  this  is  impossible  to  the  primitive  eye;  bat 
ii  ih  lianlly  c  »n>i^t«Mit  witli  our  ordinary  ehtiniate  of  tlie  powers  of  the  eye, 
<  v«  n  in  p'.rsons  ediicated  t^^  the  discrimination  of  c(dours.  iStiU,  the  hypo- 
1lii'.-is  is  one  that  deS'?rves  to  be  entertained  ;  it  is  in  some  respects,  ])crl:aj»8, 
].»  dillinilt  Iban  tho  aS"*um]>tion  of  a  sense^  of  dillerenco  in  fr-elin:^  ipialita- 
livily  i'iinticil,  an  a.^sumption  8upport<.'d  only  by  its  being  adiKjuate  to 
iiccuurit  f..)r  th«!  faclrt  of  Incal  discriminatiun. 

'Ill"  Mipp(.<iii(ai  of  latviit  qualitative  dillerences,  where  to  the  common 
;iT>j>iih«n>ioii  there;  is  nothing  but  s^iuufncsn,  nui^t,  it  would  seem,  be  likewise 
•  \i.  nded  U)  the  niu>cles.  It  would  have  to  be  shown  that  tliere  is  some- 
tiling  distinct  in  thi*  muscular  feelings  of  tho  two  arms  oxertod  exactly  in 
tli<  >amo  way.  When  muscles  are  of  very  ilillercnt  magnitude  and  calibre, 
u<  tile  «leltoid  of  ihi'.  shoulder,  the  biceps  of  tho  arm,  tho  diaphragm,  and  the 
«rl)ieiilar  musele  of  the  mouth,  I  can  readily  Kuj)pose  that  wo  should  bo 
<lill.  rently  alltcted  by  tin. ir  contraction  ;  tho  dilliculty  consists  in  assigning 
u  cliaracts;!  istic  peculiarity  in  the  feeling  of  expended  energy  in  two  muscle-s 
in  all  rfsp.'cts  resi  nibling,  as  in  those  of  tho  two  sides  of  the  body,  and  in 
otht  rs  alm(»sl  identical  in  size  imd  in  form. 
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able  to  connect  the  one  with  our  notion  of  the  leg,  and  tbe 
other  with  our  notion  of  the  arm,  or  with  any  of  the  other 
distinctive  featnres  of  those  two  members. 

If  not  superfluous,  after  these  examples,  the  eye  might 
be  adduced  to  the  same  effect  The  pUce  of  the  retina 
impinged  upon  by  a  ray  of  light,  is,  i^  the  main,  uniuiportaut 
fts  respects  the  feeling  of  light,  but  there  is,  notwithstanc^ing, 
'^  real  difference  in  the  intellectual  point  of  view,  brought 
init,  as  in  tlie  other  cases,  by  associatioa  We  can  thus  dis» 
criminate  right  and  left,  up  and  down,  centre  and  circum- 
ference, in  our  field  of  view,  as  soon  as  any  eharacterislic 
actions,  or  consequences,  become  connected  with  the  different 
portions  of  the  retina  impinged  upon  from  these  various 
outward  positions  of  the  rays  of  liglit.  The  retina  is  in  this 
r»!»pect  identical  with  the  skin ;  it  coDsists  of  a  number  of 
independent  ner\^e  Jibres,  each  transmitting  the  same  quality 
of  impression  (unless  the  theory  of  qualitative  diflerences  can 
be  established),  but  to  a  distinct  region  of  the  common  centre 
of  visual  impn^ssions,  and  so  as  to  form  the  starting  point 
of  a  perfectly  distinct  series  of  accompanying  impressions. 
A  man  at  a  telegraphic  station,  under  the  old  system  of 
signals,  saw  the  same  arm  re])eated  t^^  his  view ;  but,  with 

picture  on  the  lower  part  of  the  n-tina  he  connected  one 
Btion,  on  the  upper  part  another  action.  This  is  associated 
lination.* 


•  A>  fnUiam  E9mtitm9*$  theory  0/  the  inv0r*9  rehiian  hthmt^  SmMtt&n 
mmi  Puftfption.  ThiA  thoorj  has  been  stated  hy  ita  anttior  aii  folbvs; — 
*  Th»Vfk  «  ptrttption  bt  oti/y  pauihk  under  t^mditinn  nf  a  ^^nrntitm ;  ^ii/^ 
tflvM  0  ttrtitin  limit  thr  mon  infntmt  (he  trmntion  or  $^ifyWtiv«  fMiMfiiotUMMi,  tAif 
mtoew  imii4tiMet  th€  pwreeptinn  or  dtjeetivf  oomciotten^M/  By  the  'aenaation*  b 
htre  mmxd  Uie  fading  «»  rcgnrda  plcnauro  or  pain  ;  hy  the  '  perception '  t 
nndeniUtid  what  is  tonn«d  above  the  inU^Ueetual  discnminiition  ;  the  diffor- 
eno*  m  like  that  betwoea  the  excttoment  of  a  hh^a  uf  sutiMhino  and  tho 
^iMfiaiination  of  two  natural  htitory  siwcimrrtis,  Tho!»e  %vfo  office U  Sir 
Wiffittm  Hamilton  believes  to  be  inverse  to  otie  another ;  tbiit  ia,  in  propor* 
tlob  AS  the  one  is  strong  the  other  la  weak-  1  am  disposed  to  admit  the  truth 
c«f  this  doctrine  to  a  very  considorable  extent.  Bat  it  appe«n  to  me  that  thu 
iaci*  aa  to  the  relation  of  tbe«e  two  qualitioa — the  emotional  on  tho  one  band, 
A&d  the  inCeUectual  on  the  other— show  a  greatec  dugreti  of  complexity  thaa 
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ASSOCIATES  WITH  FEELING. 

46.  The  element  of  Feeling,  or  pleasure  and  pain,  viewed 
as  such,  enters  into  alliance  with  the  more  intellectual  states 
of  mind,  as,  for  example,  those  neutral  perceptions  of 
outward  things  that  we  have  just  been  considering.  This 
alliance  or  association  between  feeling  and  imagery  gives  rise 
to  a  number  of  interesting  phenomena,  some  of  which  may 
be  introduced  here,  as  presenting  a  new  case  of  the  associ- 
ating process. 

In  the  pleasures  and  pains  derived  through  the  various 
senses  and  through  the  moving  organs,  associations  spring  up 
with  collateral  things,  the  causes  or  frequent  accompaniments 

this  lav  expresses,  even  although  it  be  correct  as  to  the  prevailing  character 
of  the  rcLition. 

The  following  extract  contains  the  statement  of  the  facts  adduced  ia 
support  of  this  theory  by  its  author.  '  If  we  take  a  survey  of  the  senses,  we 
shall  Ond,  thi.t  <  xactly  in  proportion  as  each  afifords  an  idiopathic  sensfition 
more  or  lei's  capable  of  being  carried  to  an  extreme  either  of  pleasure  or  pain, 
does  it  alTord,  but  in  an  inverse  ratio,  the  condition  of  an  objective  perception 
more  or  less  distinct.  In  the  senses  of  Sight  and  Hearing,  as  contrasted  with 
those  of  Taste  and  Smell  the  counter  proportions  are  precise  and  manifest, 
and  precisely  as  in  animals  these  senses  gain  in  their  objective  character  as 
means  of  knowledge,  do  they  lose  in  their  subjective  character  as  sources  of 
pleasurable  or  painful  sensations.  To  a  dog,  for  instance,  in  whom  the  sense 
of  smell  is  so  acute,  all  odours  seem,  in  themselves,  to  be  indifferent.  In 
Touch  or  Feeling  the  same  analogy  holds  good,  and  within  itself;  for  in  this 
case,  where  the  sense  is  diffused  throughout  the  body,  the  subjective  and 
objective  vary  in  their  proportions  at  different  parts.  The  parts  most  subjec- 
tively sensible,  those  chiefly  susceptible  of  pain  and  pleasure,  furnish  precisely 
the  obtuse^t  organs  of  touch ;  and  the  acutost  organs  of  touch  do  not  possess, 
if  ever  even  that,  more  than  an  average  amount  of  subjective  sensibility. — 
The  experiments  of  Weber  have  shown,  how  differently  in  degree  different 
parts  of  till,'  skin  pof?soss  the  power  of  touch  proper ;  this  power,  as  measured 
by  the  smaliness  of  the  interval  at  which  the  blunU'd  points  of  a  pair  of  com- 
passes, brought  into  contact  with  the  skin,  can  bo  discriminated  as  double, 
varying  from  the  twentieth  of  an  Englisli  inch  at  the  tip  of  the  tongue,  and 
a  tenth  on  the  velar  surface  of  the  third  finger,  to  two  inches  and  a  half  over 
the  greater  part  of  the  neck,  back,  arms,  and  thighs.  If  these  experiments 
be  repeated  with  a  pair  of  compiisses  not  very  obtuse,  and  capable,  therefore, 
by  a  slight  pressure,  of  exciting  a  sensation  on  the  skin,  it  wiU  be  found,  that 
whilst  Weber's  observations,  as  to  the  remarkable  difference  of  the  different 
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&f  those  feelings.  Thus  we  connect  the  pleasures  of  repose 
with  aa  easy  chair,  a  sofa,  or  a  hcd,  uud  the  pleasures  of 

I  riding  with  a  horse  and  carriajre.  The  sight  of  food  recalls  a 
certaia  part  of  the  pleasure  of  eating.  Tlie  preparation  of 
meals  and  the  catering  for  the  table  are  interesting  avocations, 
through  a  reference  to  the  end  they  serve.  The  repi'csentation 
to  the  eye  of  fragmnt  flowers  in  a  painting,  has  power  to 
revive  some  of  the  pleasmx^s  that  we  gain  from  the  reality 
through  the  sense  of  smell.  The  pleasures  of  music,  in  so 
far  as  they  can  be  enjoyed  in  tlie  retrospect^  are  evoked  by 
association. 

tWe  have  seen  that  it  is  a  quality  of  some  feelings  to  be 
e  recoverable  in  idea  than  others  j  for  example,  the 
in  the  powet  of  tactile  disciiminatioi]^  are  oorrect ;  that,  at  the  anme 
what  he  did  not  obsenrei  there  u  no  conc«ponding  difference  between 
the  parts  in  their  fteriinbliity  to  superfici'iil  pricking,  scratching,  &c.  On  the 
oontrarvi  it  wHl  be  found  that,  in  tho  places  where,  objectively,  touch  i»  most 

IAlive»  AubjecUve  feeling  is,  in  the  first  inatance  at  leasts  in  some  degrt?o  dead- 
«nod ;  and  that  the  parts  the  tnoal  obtttse  in  diacriiiiiniiting  the  duplicity  of 
the  touching  points,  ore  by  no  means  tho  kast  acute  to  the  sensation  excited 
hy  thdr  prossnre. 
^  *  For  example  ;^The  tip  of  the  tongne  hoe  ^/Vy,  the  inferior  tmrface  of 
the  third  dnger  (wtnty-Jici  times,  tht;  ttictuul  discrimination  of  thd  arm.  But 
il  will  be  found,  on  triul,  that  the  arm  ia  moru  sionsitivd  to  a  i»barp  point 
ippliod,  but  not  strongly,  to  the  skin,  than  cilher  thy  tongue  or  tho  finger, 
and  (depilated  of  course)  at  least  as  aliTo  to  tho  presence  of  a  very  light  body, 
t  a  hair,  a  thread,  a  feather,  drawn  along  the  surface.  In  the  several  places 
bo  phenomena  thus  vary  :— In  those  parts  where  touch  proper  prevails,  a 
ato  point,  lightly  pressed  upon  the  skin,  determines  a  sen  jf  at  ion  of  which 
HBan  hardly  predicate  either  pain  or  plen^ure,  and  nonrly  Iimite<l  to  the 
place  on  which  the  pressure  is  made,'  &c, — EtiitioH  of  Reid,  p,  863, 

On  these  last  cxpenments  I  would  rt^mark,  first,  that  the  tongue  is 
•ouoely  a  fair  subjeot  of  compartsou  with  the  skin,  seeing  that  tho  two 
iMKiea  are  not  of  the  same  nature ;  a  matter  of  considerable  importanoe  aa 
fipuds  a  pleasurable  or  painful  irritation ;  and,  therefbfe,  the  fmtiat  mode 
of  OOOdacti ng  the  trial  is  skin  with  «kin. 

Secondly,  if  trial  were  made  of  the  cheek  compared  with  the  other  parts, 

the  inverse  proportion  contended  for  would  not  hold  good.    To  a  prick,  or  a 

smart  blow,  tho  cheek  is  at  least  as  sensitive  as  any  portion  of  the  skin  what- 

SVer;  but  it  is  certainly  not  tho  least  discnminattng  in   Weber's  scale*     la 

ct,  it  stands  high  in  the  scale,  being  equal  to  the  pJm  of  tho  hand  and  the 

lity  of  the  great  toe,  and  inferior  only  to  the  tongue,  lips,  and  lingers, 

2a 
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pleasures  of  music  and  of  spectacle  are  recovered  from  the  past 
more  completely  than  the  pleasures  of  exercise,  repose, 
warmth,  or  repletion.  When  those  higher  feelings  are  re- 
vived, by  means  of  association,  a  much  greater  approach  is 
made  to  the  intensity  of  the  actual  experience. 

47.  It  will  not  be  out  of  place  to  select  a  few  examples 
of  the  association  of  the  deeper  emotions  of  the  mind  with 
the  notions  that  we  have  of  outward  things,  by  which  con- 
nexion these  emotions  also  can  be  made  present  in  the 
absence  of  their  proper  stimulus.  The  emotions  of  Tender- 
ness, Self-complacency,  Irascibility,  Terror,  &c.,  when  stimu- 
lated repeatedly  in  the  presence  of  some  one  object,  enter  into 
mental  partnership  with  that  object ;  and  the  two  individuals 
of  the  couple  are  thenceforth  able  to  revive  each  other,  the 

In  this  cafio,  tliereforo,  the  inverse  ratio  of  sensibility  and  discrimination  does 
not  subisist. 

Taking  the  chcok  and  the  back  of  the  hand  as  compared  with  the  palm 
of  the  hand,  one  wouLl  be  disposed  to  say  that  the  sensitiveness  to  pr.in  varied 
with  the  structure  of  the  cuticle,  while  the  discrimination  depends  solely  on 
the  supply  of  nerves.  Let  the  cuticle  be  thickened  as  in  the  liand  and  foot ; 
the  parts  are  rendered  obtuse  to  a  blow.  Hut  where  the  cuticle  is  thin,  the 
ekin  is  correspondingly  tender  or  susceptible  to  painful  or  pleasurable  irrita- 
tion. This  is  a  popular  belief,  whether  scientilicuUy  true  or  not.  Any  <'ne 
keenly  alive  to  a  smart  or  an  attack  is  said  to  bti  thiu-skintnd.  In  addition 
to  this,  I  am  disposed  to  believe  that  the  parts  nearest  the  bruin  are  in  con- 
sequence more  sensitive  than  remote  parts.  The  agonies  of  toothache,  lace- 
achi',  j)Hins  of  the  nose  and  ear,  appear  to  be  more  intense  than  wuuM  arise 
fp»m  similar  irritations  in  the  lower  extrimities.  If  this  be  a  general  rule, 
the  ^kin  of  the  face  would  bo  mon)  sensitive  than  the  skin  of  the  arm  or  the 
hand,  and  ththse  more  than  the  leg  or  foot. 

In  so  far  as  the  diflorences  of  sensibility  and  di>;criminatiun  depend  on 
the  mind^  8ir  W.  Hamilton's  theory  of  inverse  relation  is  more  strictly 
api'licable.  It  is  to  me  quite  evident  that,  if  the  whole  mind  and  attention 
\ni  C()nc<^ntrated  on  the  sensation  as  a  feeling,  as  giviny;  pleasure  or  ])ain, 
th(  re  will  be  a  lack  of  attention  to  the  intellectual  quality.  IJut  then  it  is 
possible  that  the  mind  should  be  awake  to  both  qualities,  and  to  the  one  for 
iho  sake  of  the  otht  r.  This  is  true  within  certain  limits  of  intensity  of 
Bensati(.n. — (See  j).  1').) 

^[t.  SjM'ncer  lias  eiiticised  the  doctrine  of  Hamilton  (Psychologv.  p.  270), 
and  has  sumnu.'d  uj)  the  result  in  the  following  sentenct; :  — '  generalizing  the 
facts,  then,  it  would  seem,  not  so  much  that  Sensation  and  Perception  vary 
inversely,  as  that  they  exclude  each  other  with  varying  degrees  of  sU  ingency.' 
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object  Tecalliiig  the  emotion,  and  the  emotion  restoring  the 
object. 

The  eTriotioti  of  Naturul  Tciiderness  is  broiii^lit  out  chielly 
towards  sentient  beings,  and,  alter  a  time,  arises  habitntiUy  in 
connexion  with  certain  persons  or  living  creatures,  who  are 
then  said  to  be  oljjecta  of  affection  or  attaelnnent.  The  feel- 
ing, moreover,  overiiows  upon  places  and  things,  instigating 
a  tender  regard  towards  inanimate  nature.  The  associations 
with  home,  with  one*s  native  spot,  with  the  tokens  of  friend- 
ship and  the  relics  of  the  departed,  are  made  powerful  by  all 
the  causes  that  give  force  to  tlie  contiguous  bond.  The 
nuluml  abundance  of  tlie  emotion  in  the  chamcter,  reix'tition, 
a  good  natural  adhesiveness,  the  disposition  to  cultivate  this 
jKJculiar  region  of  associations — all  contribute  to  strengthen 
the  link  that  enables  persons  or  things  to  diffuse  tender  feel- 
ing over  the  mind.  We  nmy  suppose  some  mental  constitu- 
tions to  have  a  natural  retentiveness  for  special  emotions,  just 
as  there  are  intellects  retentive  of  visible  pictures,  music,  or 
hinguage ;  tliis  retentivenebs  not  being  identical  with  the 
stren*ith  of  tlie  emotion  in  the  reality.,  Such  puraons  wmdd 
be  peculiarly  t|ualified  to  cultivate  associat^^d  feeling,  to  derive 
pleasure  from  I  he  ndics  and  the  memory  of  affection,  and  to 
Uiuke  this  pleasure  an  oiyect  of  pursuit  in  life,    ' 

The  illustration  for  objects  of  hatred  and  aversion,  and 
for  all  the  outgoings  of  the  Irascible  possiou,  would  be  an 
exact  parallel  This  passion  connects  itself  w^ith  jiersons, 
with  places,  things,  events,  &c. ;  and  may  then  be  revived  by 
fdjecls  that  of  tliemselves  have  no  original  power  to  stir  it  up. 
\Vl*  are  apt  to  feel  an  aversion  to  places  where  we  have 
suffered  deep  injuries,  and  to  the  unwitting  instmments  of 
calamity  and  w*rong. 

Eg»Jtistic  and  Selfish  emotion  diffustis  itself  over  all 
ntattcn-s  related  to  self ;  and  the  objects  that  a  man  surrounds 
liiinself  with,  come  to  reflect  the  sense  of  his  dignity  and 
importanca  According  as  this  feeling  is  indulged,  associa- 
tiuna  grow  up  between  it  and  a  great  variety  of  things. 
Possessions,  oftice,  the  fruits  of  one's  labour,  the  symbols  of 
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rank,  ar^;  all  ovxt-^towh  with  tins  connexion,  and  radiate 
tli'j  i»'.('Muuji  of  self-complacency  and  importance  to  the 
iniri'L  T1j«;  rn<'rijb<;rs  of  on^/s  family  are  ol'j»-Lts  not  simply 
of  t'rij'I'rr  alf'^fition,  but  of  affection  and  egotism  combined 
So  wi:li  fri'-n^ls,  and  with  all  the  obj^^cts  of  our  habitual 
a^liiiinilioii.  ft  is  impossible  to  be  in  the  constant  practice 
of  lovin;^  or  admiring  anything,  without  coming  at  last 
Ut  coiiuc.cX  the  oljjoct  with  self;  the  disinterested  emotion 
tliut  first  attracts  us  to  pei-sons,  becomes,  by  indulgence, 
iiiten-Hte«l  affection. 

48.  Tlie  jjleasure  of  money  is  a  remarkable  instance  of 
HSHociated  fireling.  The  sum  total  of  purchasable  enjoyments 
b«^coiii/*s  linked  in  the  mind  with  the  universal  medium  of 
purchase,  and  this  medium  grows  into  an  end  f»f  pursuit.  In 
Hm'  fir^jt  instanffi,  we  are  sliuiuhited  by  th<\se  other  pleasures, 
but  sin  air«':tion  is  often  g«'nfrat«Mj  at  last  for  mouthy  itself. 
I'his  transfer  is  brought  aljnut  wlicn  we  allow  oursrlvos  to  be 
s«^  cn.^n-ossed  witli  tlm  jnu-Hiut  of  wealtli,  that  we  rarely  advert 
to  tlie  remote  ends  or  the  purehasai>le  pleasures  ;  the  mind 
dwelling  sohdy  on  the  one  obj«'et  that  measures  the  success  of 
nur  en«lcav()urs.  A  mod(jrat(^  jiursuit  of  gain  that  leaves  the 
mind  free  to  dwell  u]»ou  thc^  pleasures  and  advantages  that 
money  is  to  bring,  does  not  g«.*nerate  that  intense  aflection 
for  gold  as  an  end  constituting  the  extreme  form  of  sordid 
avarice  i. 

Another  examphj  of  an  Jissociation,  displacing  the  original 
source  and  j)urpose  of  a  feeling,  is  seen  in  connexion  with  the 
fonna  of  business.  IJook-kej-ping,  legal  formalities,  and 
teclinioal  proeedun^  are  intiMided  as  aids  to  the  transaction  of 
business.  In  themscdves  nothing,  they  have  a  great  value  in 
furthering  our  substantial  ends,  and  we  contract  a  sentiment 
towards  them  ow  that  ground.  As  with  money,  however,  this 
retieeted  interest  sometimes  detach(;s  its(df  from  the  original 
ends  ;  and  we  take  a  pleasure  in  maintaining  formalities  that 
time  and  change  have  rcducM^d  to  an  empty  letter. 

49.  Aliionian  Thcor//  of  Bran fi/. — This  C(»]ebrated  doctrine 
exemplifies  the  case  of  contiguous  association  now  in  hand, 
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in  SO  far  as  we  are  disposed  to  admit  the  applications  that  its 
author  makes  of  it  That  he  has  carried  his  theory  of 
associated  pleasure  too  far  might,  I  thick,  he  sliowti  in 
Dumerckus  instances.  We  have  already  seen  that  all  the 
senses  yield  us  sensations  that  are  in  themselves  pleasumblfe', 
without  reference  to  any  associated  effect.  There  aiiB  fragrant 
odours,  sweet  sounds,  and  pleasing  effects  of  light  and  colour, 
in  which  the  pleasure  is  owing  to  a  direct  and  imniediate 
action  of  the  objects  upon  the  orr;ans  of  sense ;  and  these 
pleasurable  feelings  never  fail  to  be  prudnced  wlien  we  are  in 
a  condition  to  enjoy  them.  There  would  be  nothing  perma- 
nently or  generally  pleasing^  if  we  had  not  a  ceiiaiu  number  of 
such  primary  sources  of  en|oynK*ni 

But  the  doctrine  of  Alison  satisfactorily  explains  the  strong 
effects  often  produced  on  our  minds  by  sensations  and  objects, 
in  tlieniselves  indifVerent,  or  wholly  unequal  to  those  effects. 
A  few  instances  of  tliis  sort  may  be  quoted  as  true  examples 
of  boH'owed  or  assoeiuted  emotion.  To  take  the  case  of 
sounds ;  '  All  sounds/  says  Alison,  *  are  in  geneial  sub- 
lime, which  are  assoeiated  with  ideas  of  great  Power  or 
Might ;  the  Noise  of  a  Torrent  ;  the  Fall  of  a  Cataract ;  the 
Uproar  of  a  Tempest ;  the  Explusion  of  Gunpowder ;  the 
I)a3liing  of  the  Waves,  &c/  ilost  of  these  sounds,  however, 
are  intrinsically  impressive  from  their  intensity  and  volume, 
and  the  effect  that  they  have  on  the  mind  is  not  wholly  due 
to  association.  The  following  is  a  better  selection  for  the 
purpose  in  hand,  *  That  the  Notes  or  Cries  of  some  Animals 
ore  Sublime,  every  one  knows  ;  the  Roar  of  the  Lion,  the 
Growling  of  Bears,  the  Howling  of  Wolves,  the  Scream  of 
the  Eagle,  &c.  In  all  these  cases,  those  are  the  notes  of 
animals  remarkable  for  their  strength,  and  formidalde  from 
their  ferocity/  In  like  manner,  the  aiUlior  exemplifies  asso- 
ciations with  the  feeling  of  Beauty,  as  follows  :■ — *  The  Bleat- 
ing of  a  Lamb  is  beautiful  in  a  fine  day  in  spring  ;  the  Lowing 
of  a  Cow  at  a  distance,  amid  the  scenery  of  a  pastoml  lan«*- 
Bcape  in  summer.  The  call  of  a  Goat  among  rocks  is  strik- 
ingly beautiful,  as  expressing  wildness  and  independence* 
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The  Hum  of  the  Beetle  is  beautiful  on  a  fine  summer  evening; 
as  appearing  to  suit  the  stillness  and  repose  of  that  pleasing 
season.  The  Twitter  of  the  Swallow  is  beautiful  in  the 
morning,  and  seems  to  be  expressive  of  the  cheerfulness  of 
that  time.  A  similar  illustration  can  be  derived  from  Colours 
and  appearances  to  the  eye.'  The  impressive  emotion  roused 
by  the  discharge  of  thunder  can  be  evoked  by  the  transient 
flash  in  the  window,  an  effect  in  itself  very  trivial,  but  able 
to  recall  the  grander  features  of  the  phenomenon,  and  through 
these  the  emotion  of  the  Sublima  The  relics  of  a  storm, 
seen  in  the  disorder  and  wreck,  revive  the  feeling  impressed 
by  the  height  of  its  fury.  The  language  that  describes  duch 
phenomena,  when  aptly  used,  can  arouse  the  emotions  purely 
by  the  force  of  association. 

Alison  extends  the  illustration  of  his  doctrine  to  Forms 
and  Motions,  as  well  as  sounds  and  colours,  and  supplies  ex- 
amples in  great  abundance  under  all  these  heads.  I  believe 
he  has  here  too,  in  many  instances,  put  forward  intrinsic 
effects  as  the  effects  of  association ;  but,  nevertheless,  he  has 
put  it  beyond  dispute,  that  the  associating  principle  operates 
largely  in  clothing  indifferent  objects  with  a  power  to  raise 
motion  in  the  mind  of  the  beholder. 

There  is,  I  am  satisfied,  a  primitive  influence  in  form  to 
produce  a  certain  amount  of  emotion,  of  the  kind  that  enters 
into  the  compositions  of  Art.  Curved  forms  and  winding 
movements  yield,  of  themselves,  a  certain  satisfaction 
through  the  muscular*  sensibility  of  the  eye.  Yet  we  must 
add  to  this  original  inipressiveness  an  influence  of  associa- 
tion ;  namely,  the  connexion  of  Ease  and  ahandon  with  the 
curve  line,  and  of  Constraint  with  the  straight  line.  The 
free  natural  movements  of  the  arm  make  circular  figures ;  to 
draw  a  straight  line  requires  an  effort. 

In  everything  of  the  nature  of  a  Tool  or  a  Machine,  there 
are  certain  appearances  that  are  pleasing  to  behold,  as  sug- 
gesting  Fitness  and  Ease  in  their  application  to  the  end.  A 
clear  polish  upon  steel  has  this  effect,  while  rust  is  painful 
from   the  suggestion  of  a  harsh  grating   action.      So   the 


MEAKING  OF  EMOTIONAL  EXPRESSION. 


Mff 


ft1)sence  of  noise,  in  the  working  of  a  machine,  gives  us  the 
agi'ecable  feeling  of  smooth,  easy  action. 

50.  The  Reading  of  Emoiional  Expression. — An  interesting 
case  of  associated  feeliog  is  our  being  able  to  interpret  the 
signs  of  feeling  in  our  fellow -beings,  by  which  we  are  not 
merely  made  aware  of  their  state  of  mind,  but  also  derive  a 
Itti^e  amount  of  painful  and  pleasurable  feeling  to  ourselvea 
'fhe  influence  of  the  smile  or  the  frown,  so  powerful  in 
human  life,  is  purely  an  associated  iiitluence.  There  is 
nothing  intrinsic  in  the  lines  and  forms  of  feature,  displayed 
in  the  act  of  smiling,  to  cause  the  pleasure  occasioned  by  this 
manifestation.  Incidentally,  fine  forms  and  curves  may  be 
produced  in  a  face,  and  there  may  be  a  display  of  beautiful 
tints  over  and  above,  but  when  these  thiugs  occur  they  con- 
stitute an  additional  pleasure. 

The  meaning  of  a  amile,  togetlier  with  the  susceptibility 
lo  the  cheering  influence  of  it,  are  learnt  aaiong  the  early 
acquisitions  of  infancy.  The  child  observes  that  this  expres- 
sion accompanies  the  substantial  pleasures  that  need  no  asso- 
ciation to  give  them  their  character.  The  smUe  of  the  parent, 
or  of  the  nurse,  means  all  the  agreeables  of  food,  dress,  play, 
spectacle,  excitement,  society.  Tlie  frown  is  as  invariably 
connected  with  privation  and  pains.  An  enduriug  associa* 
tion  thus  obtains  between  one  cast  of  features  and  all  the 
good  things  of  life,  and  between  another  expression  and  the 
iUs  that  human  power  can  inflict ;  and  hence  the  one  is  able 
to  dilTuse  a  gladdening  iufluetice,  while  the  ot!ier  tends  to 
excite  a  feeling  pf  depression  and  gloom.  All  through  life 
we  are  subject  to  these  influences  of  associated  emotion.  So, 
there  are  tones  of  voice  that,  in  the  same  way,  can  cause 
pleasure  or  pain  by  a  power  of  suggestion.  In  tins  case, 
however,  there  is  a  certain  intrinsic  etficacy  in  the  tones 
usually  ailopted  to  convey  the  intended  etfect.  For  con- 
Yeying  love  and  approbation,  we  choose  our  soft  and  gentle 
tones  ;  for  the  ojiposite,  w^e  are  led,  both  by  passion  and  by 
choice,  to  use  tones  that  are  pain  fid  and  graLing.  There 
la   ao    origiual   or   intrinsic    difiference    of  etlect    between 
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pleased  and  angry  features,  but,  in  vocal  utterance,  there  is  a 
manifest  suitability  of  some  tones  for  pleasing  expression,  and 
of  others  for  the  reverse. 

It  is  a  part  of  our  pleasures  to  see  happy  beings  around 
us,  and  especially  those  that  have  the  power  of  expressing 
their  feelings  in  a  lively  manner.  Children  and  animals,  in 
their  happy  moods,  impart  a  certain  tone  of  gaiety  to  a  spec- 
tator. On  the  other  hand,  the  wretched,  the  downcast,  and 
the  querulous,  are  apt  to  chill  and  depress  those  in  their 
company.  There  is  a  satisfaction  in  merely  beholding,  or 
even  in  imagining,  the  appearances  and  accompaniments  of 
superior  happiness,  which  probably  accounts  in  part  for  the 
disposition  to  do  homage  to  the  wealthy,  the  powerful,  the 
renowned,  and  the  successful  among  mankind. 

Associated  emotion  is  the  medium  of  sympathy  with  the 
feelings  of  others.  We  have  to  acquire  the  signs  of  feel- 
ing, in  order  to  make  the  states  of  others  our  own.  AVe 
learn  the  natural  appearances  of  the  diflerent  emotions,  and 
also  the  names  that  describe  them,  which  appearances  and 
names  are  the  medium  for  realizing  them.  As  in  all  else, 
there  are  great  individual  differences  of  progress  in  this 
acquirement,  and  corresponding  diflerences  in  the  power  of 
sympatliy. 

Among  the  associations  of  Feeling,  we  should  not  omit 
the  important  sentiments  of  moral  opprohalioii  and  moral 
dwapprohation.  These  are  admitted  on  all  hands  to  be 
greatly  the  result  of  education ;  indeed,  the  f^ict  is  too  noto- 
rious to  be  controverted.  The  well-trained  child  constantly 
finds  certain  acts  spoken  of  with  marked  disaj)probation,  and 
visited  with  pain,  which  gives  to  disapprobation  its  meaning ; 
and  there  grows  up,  as  a  consequence,  a  strong  association 
betw^een  those  actions  and  the  feelings  of  dread  and  aver- 
sion. A  high  motive  power  is  thus  generated  for  abstain- 
ing from  lying,  theft,  cruelty,  neglect  of  studies,  and  other 
forbidden  acts.  This  is  one  side  of  our  moral  education. 
The  other  side  is,  in  like  manner,  a  series  of  associations 
between  certain   actions  and  praise,  approval,  or  reward ; 
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aiid  these  determine  the  acquii'ed  sentiment  of  moral  ap- 
prohation.  How  little  of  either  of  the  two  modes  13  to  be 
found  where  nothing  has  heeB  done  to  impress  tht-ra,  is  best 
known  to  those  that  concern  themselves  witli  the  outcasts 
of  society. 

The  mte  of  advancement  in  moral  training  depends  ou 
several  circumstances.  In  the  first  place,  the  enej^^^y  of  tlie 
impulses  that  trespass  against  the  laws  of  society  may  be 
strong,  or  they  may  be  weak,  by  nature.  But,  SL'condly,  a 
still  greater  importance  is  to  be  attached  to  the  aptitude  for 
vividly  retaining  the  penalties,  and  expressed  disapproba- 
tion, of  wrong.  This  memory  for  good  and  evil  appears  to 
be  a  special  or  local,  mode  of  reteutiveness,  as  much  so  as 
culour  or  music ;  it  does  not  always  accompany  high  intel- 
lect geneniUy,  and  it  is  occasionally  strong,  when  the  power 
of  recollection  in  other  things  is  weak.  It  belongs,  no 
doubt,  to  the  same  circle  of  si'naibilities  that  includes  our 
prudential  and  our  sympathetic  regards.  Fur  both  pru- 
dence and  sympathy  must  concur  to  a  well  de\'elui>ed  moral 
sense. 

There  are  many  of  our  strong  likings  on  the  one  hand, 
and  strtjng  antipathies  on  the  other,  that  come  under  the 
class  of  rellected  influences.  The  sight  of  blood  allects  some 
persona  to  fainting,  which  cannot  be  owing  to  anything  in 
the  mere  appearance  of  it ;  apart  from  association,  the  rich 
scarlet  hue  would  make  this  a  really  agreeable  object  U^ 
the  eya 

ASSOCIATIONS  OF  VOLITION. 


51.  I  have  already  adverted  to  the  mistake,  committed 
by  Eeid,  in  pronouncing  the  voluntary  command  of  our 
limbs  and  other  moving  orjKins  instinctive.  If  we  observe 
the  movements  of  infancy,  we  see  plainly  that,  for  many 
mouths,  there  is  qo  such  thing  as  a  command  of  the  active 
UDemberB,  in  obedience  ta  an  aim  or  purpose  present  to  the 
L  ttinl  An  infant  may  have  sufticient  inteUigence  to  form  a 
widt,  and  be  i^uitcs  uuable  to  execute  the  simplest  movementa 
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for  attaining  the  thing  wished  A  common  example  of  this 
is  the  attempt  to  seize  something  with  the  hand,  as  a  spoon  ; 
we  see  the  most  awkward  movements  occurring,  evidently 
from  the  entire  want  of  any  definite  direction  of  the  limbs  at 
that  stage.  This  definite  direction  is  acquired ;  and  the 
acquisition  is  the  most  laborious  and  difficult  of  all  human 
attainments.  The  performance  of  the  §imple  movements  that 
we  wish  to  perform,  is  the  basis  of  our  acquirement  of  more 
complex  movements  at  a  subsequent  stage ;  but  our  first 
education  is  self-education.  Until  a  child  can,  of  its  own 
accord,  put  out  its  hand  and  seize  an  object  before  its  eyes, 
which  for  the  first  few  months  it  cannot  do,  any  attempt  to 
direct  it  is  in  vain ;  and, .  until,  of  its  own  accord,  it  can 
move  its  own  body  as  it  sees  something  else  moved,  it  has 
not  begun  to  be  an  educable  being. 

The  voluntary  command  of  the  organs  implies  the  follow- 
ing things.  1st,  The  power  of  continuiiKj  or  abafiiif/  a  present 
movement  in  ol)edience  to  a  present  feeling,  as  w^hen  the 
chikl  sucks  while  the  appetite  is  gratified,  and  ceases  when 
satiety  comes  on.  AVe  have  reftured  this  to  a  primary  law 
of  the  animal  organization,  namely,  that  pleasures  are  accom- 
panied with  an  increase,  and  pains  with  a  diminution,  of  the 
vital  energies.  So  far,  Volition  is  an  Instinct.  2ndly,  The 
power  of  sckctiiig  a  movement  in  order  to  heighten  or  abate 
a  present  feeling,  as  when  the  child  directs  its  head  and 
mouth  to  seize  the  nipple,  and  begins  sucking.  There  njay 
be  a  few  instances  of  instinctive  movements  of  this  kind,  but 
in  general  they  are  acquired,  being  determined  by  means  of 
association.  Tlie  coincidence  of  the  movement  and  the 
feeling  must  be  at  first  accidental ;  the  movement  springing 
up  of  its  own  accord,  and  finding  itself  able  to  control  the 
feeling,  the  two  become  after  a  time  so  firmly  connected  that 
the  one  suggests  the  other.  Thus  the  movement  of  the  eyes 
and  head  is  at  first  spontaneous,  but  the  agreeable  feelings  of 
light  brought  on  by  these  movements  prompt  their  continu- 
ance, and  the  pleasure  grows  to  be  associated  with  these  move- 
ments ;  whereupon,  when  this  feeling  is  present  to  the  mind 
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as  a  wish,  it  prompts  tlie  requisite  exertions.  Thus  it  is  that 
a  child  learns  to  search  out  a  light  in  a  room  in  order  to 
enjoy  the  maximum  of  the  illumiQUtion  ;  it  loams  to  turn  its 
view  to  the  fire,  or  the  window,  or  to  some  face  that  it  has 
hegtm  to  recognize  ag^reeably.  Volition  means,  3rdly,  the 
pcrl'ormance  of  some  inUrmcdiaU  actions  with  a  view  to  our 
gratification  j  as  when  things  are  seized  with  the  hand  in 
order  to  be  carried  to  the  month,  and  when  animals,  de- 
scrying their  food  at  a  distance,  set  themsdves  to  m(»ve 
forward  to  lay  hold  of  it.  These  intermediate  actions  are 
most  manifestly  the  result  of  experience,  in  the  human 
subject  at  least  The  power  of  locomotion  has  first  to  be 
developed ;  the  exetting  of  tlie  power  then  l>ecomes  associ- 
ated with  its  various  consequences,  and  among  others  tliat  of 
bringing  the  individual  witlun  reach  of  the  objects  of  its 
desires,  4thly,  The  voluntary  command  of  the  organs 
means  the  power  of  imitation,  or  of  performing  actions  in 
consequence  of  seeing  them  performed.  ll»jre  a  link  has  to 
be  established  between  a  certain  appearance  to  the  eye  and 
the  movement  of  corresponding  organs  in  the  individuals 
selC  In  the  case  of  vocal  imitation,  a  sound  is  the  antece- 
dent of  an  utterance,  each  sound  heard  being  associated  with 
a  distinct  movement  of  the  chest  ami  larynx,  under  the 
proper  attitudes  of  the  month.  It  is  not  uncommonly  sup- 
posed that  imitation,  both  of  actions  and  of  sounds,  is  instinc- 
tive ;  but  I  believe  this  to  be  incorrect  5tldy,  Under  volitioa 
we  include  the  power  of  moving  our  organs  merely  on 
the  wish  to  see  them  moved ;  as  when  I  look  at  my  hand, 
and  will  to  ruis**  it  Here  a  connexion  is  formed  betwectt 
the  sensible  appearance  of  any  member,  or  the  ideii  left  by 
that  sensible  appearance,  and  its  being  moved.  Lastly,  we 
can  make  a  movement  t*n  being  directed  to  do  s<?,  by  tkc  part 
heinfji  named ;  *  up  head,'  •  down  hands/  &o.  This  is  a 
further  association,  formed  between  certain  names  or  sounds 
and  a  particular  class  of  movements.  All  these  various 
actions  are  employed  in  the  most  elementary  eflbrts  of  i\m 
will  to  control  the  body.      Others   could  be  named   that 
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trausceiitl  their  range   of    influence,  as,   for  example,  the 
control  of  the  passions  and  the  command  of  the  thoughts.* 


•  The  following  are  nots?s  of  oljaervationB  made  upon  tlie  earliest  mOTe- 1 
mcntB  of  twu  iumba  seen  during  the  first  liour  after  birth,  and  at  subsequenl  1 
fitag^.8  of  thL'ir  dovtlopment.  The  two  came  from  the  same  mother,  and  their  ^ 
actions  wore  id  the  m^lin  alike. 

One  of  the  Limbs,  on  being  dropped,  waa  taken  hold  of  by  the  aliepherd, 
and  l?iid  on  tbo  ground  bo  as  to  rtet  on  its  four  knee5.  For  a  very  abort  timeg^J 
perhaps  not  much  ubove  a  minute,  it  ktjpt  «tiU  in  this  iiltitnde.  A  c«rtaia* 
fopoo  waa  doubtless  exerted  to  enable  it  to  retain  thia  puitih'un  ;  but  the  first 
decided  exertion  of  the  creatiire'*  own  energy  was  shown  in  st^inding  up  on 
Iti  legs,  which  it  did  after  the  pause  of  little  more  than  a  minute.  The 
power  thus  put  forth  I  can  only  describe  as  a  spontaneous  burst  of  the 
locomolivtj  energy,  under  thia  condition,  namely,  thiit  as  all  the  four  limbs 
were  actuated  at  the  (kime  instant,  the  innute  power  must  have  been  g^uid«.d 
into  this  quudruple  channel  in  consequence  of  that  nervjus  organ izj^tion 
that  conatitutca  th«  four  limbs  one  related  group.  The  animal  now  stood  on 
ita  legs,  the  feet  bting  eonai dumbly  apirt  so  as  to  widtin  the  base  of  aupporL 
The  energy  thftt  raised  it  up  continued  flowing-  in  ordur  to  mainLiiu  the 
standing  posture,  and  tbo  animal  doubtless  bud  the  consciousness  of  this 
flow  of  energy^  as  its  earliest  mental  ex^Kirinnce.  This  standing  pasture  was 
continued  for  a  minute  or  two  in  pirfeet  stillness^  Next  fuUowod  the 
beginnings  of  locomotive  movement.  At  first  a  limb  was  ruii^ed  and  »et 
down  again,  then  csime  a  stcend  movement  that  widened  the  animars  baso 
without  altering  its  position.  When  a  more  complex  movement  with  two 
limbs  came  on,  the  tlFect  seemed  to  be  to  go  sideways  ;  another  complex 
movement  led  forwards ;  but  at  tho  outset  there  appetirod  to  be  nothing  to 
decide  one  direction  rather  than  another,  for  the  earliest  movements  wt'nj»  a 
Jumble  of  side,  forward,  and  backward.  8tiU,  the  alternation  of  limb  Ibiit 
any  consecutive  advance  required,  seemed  within  the  power  of  the  crealuro 
during  the  first  ten  minutes  of  life.  Sensation  as  yet  could  be  of  very  Uttlo 
avail,  and  it  was  evident  that  action  took  the  atart  in  the  animara  hijitorj*. 
The  eyes  wore  wide  open,  and  light  must  needs  have  entered  to  stimuLite  tho 
brain.  The  contact  with  the  solid  earth  and  the  feelings  of  weight  and 
movement  were  the  earliest  fwdings.  In  this  state  of  nucertain  wandering 
with  little  change  of  pbice,  the  lamb  was  seized  hold  of  and  carried  up  to  tho 
Bide  of  the  mother.  This  made  no  difference  till  it^  nose  was  brouijht  into 
contact  with  the  woolly  bkin  of  tho  dam,  which  originatt^d  a  new  sensation* 
Then  came  a  conjunction  manifitstly  of  the  volitional  kind.  There  was 
clearly  a  tendency  to  sustain  this  cont:ict,  to  keep  the  noae  rubbin»;f  upon  the 
side  and  belly  of  the  ewe.  On  tindjng  a  certain  movement  to  have  this  eflxiCt, 
that  movement  was  sustained;  exemplifpng  what  I  consider  the  primitive  or 
fundamL'ntul  fact  of  volition.  On  losing  tho  contact,  there  was  as  yet  no  power 
to  recover  it  by  a  direct  acLion,  fur  the  mdications  of  sight  at  this  stage  had 
mi  meaning.    Tho  animal's  i>puntarieous  irregular  movements  wore  continued; 
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select  the  case  of  Imitation.  If  we  can  prove  satisfactorily 
that  this  is  not  instinctive,  but  acquired,  little  doubt  will 
remain  on  the  other  cases. 

(1.)  The  first  argument  against  instinctive  imitation  is  tlie 
fact,  that  no  imitation  whatever  takes  place  during  the  first 
few  mouths  of  infiint  existence.  So  far  as  my  observation 
goes,  there  is  very  little  during  the  first  year.  But  a  primitive 
impulse  ought  to  appear  much  earlier.  The  instinctive 
movements  discussed  in  the  preceding  Book  show  themselves 
from  the  very  commencement  of  life.  There  is  no  new  de- 
velopment or  manifestation  of  power  at  the  time  when  the 
imitative  propensity  comes  on  ;.  there  is  nothing  parallel,  for 
example,  to  the  physical  changes  that  show  themselves  at 
pubeity,  along  with  the  new  feelings  of  that  period.  The 
child  is  seen  to  go  tlirough  a  great  deal  of  active  exertion  of 
its  own,  in  the  course  of  those  unimitative  months  ;  the  power 
of  re])eating  the  actions  of  others  would  bo  exceedingly  valu- 
able at  this  time,  and  would  save  much  fruithjss  endeavour  ; 
but  the  very  faintest  tendency  in  this  direction  cannot  be 
discerned.  There  may  be  instances  of  a  more  precocious 
faculty  than  any  that  I  have  observed,  but  these  would  not 
effect  the  present  argument. 

(2.)  In  the  second  place,  imitation,  when  it  does  begin,  is 
slow  and  gradual  in  its  progress,  a  f\ict  that  looks  like  acqui- 
siti(m,  and  not  like  instinct.  AYe  find,  for  example,  that,  in 
speech,  the  imitation  is  at  first  limited  to  one  or  two  articula- 
tions, and  that  others  come  on  by  d«^grees  at  considerable 
intervals.  If  there  were  any  primitive  connexion  in  the 
brain  between  a  sound  heard,  and  the  reproduction  of  that 
sound  with  the  voice,  it  ought  to  be  as  gr)()(l  for  one  letter  of 
the  alphabet  as  for  another.  So  with  the  movement  of  the 
hand ;  why  should  one  be  possible,  while  no  amount  of 
example  will  bring  out  a  second,  not  in  itself  more  difficult  ? 

(3.)  The  imitation  very  often  fails  after  it  has  once  been 
hit.  A  chikl  has  caught  a  certain  sound,  and  will  at  parti- 
cular times  produce  it ;  yet  at  other  times  there  is  no 
possibility  of  bringing  on  the  utterance.     This  is  constantly 
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seen  in  the  first  efforta  of  children.  It  is  in  vain  that  we 
repeat  to  them  a  sound,  a  U^ttev.  or  a  syllable  that  they  have 
shown  themselves  able  to  pmnouuce  ;  the  association  between 
the  audible  impression  and  the  specific  vocal  exertion  has 
plainly  not  yet  been  toruiod  ;  it  cannot  therefore  be  instinctive. 
The  child  has,  in  the  course  of  its  spontaneous  articulate 
movements,  come  on  the  sound  kuni,  and  this  sotyid  once 
pronounced  is  likely  to  recur  in  the  cycle  of  its  spoutaneous 
actions ;  but  to  utter  the  syllable  at  the  instance  of  another 
persons  utterance  is  something  additional  As  an  aequisi- 
tiiin,  I  can  easily  render  to  myself  an  account  of  the  process. 
The  sound  spoken  is  also  heard ;  besides  the  vocal  exertion, 
there  is  a  coincident  impression  on  the  ear;  an  association 
grows  up  between  the  exertion  and  the  sensation,  and,  after 
a  Bufficient  time,  tlie  one  is  able  to  recall  tho  othen  The 
sensation,  anyliow  occurring,  brings  on  the  exeition ;  and 
when,  by  some  other  persons  repeating  the  syllable,  the 
familiar  sound  is  heard,  the  corresponding  vocal  act  will 
follow.  Experience,  I  think,  proves  that  the  time  elaps- 
ing between  the  ability  to  utter  a  sound,  and  tlio  re^idi- 
ness  to  utter  it  on  its  being  heard,  coriwsponds  to  tlie  time 
requisite  for  an  adhesion  to  gi'ow  up  between  the  two  hetero- 
giMieous  elements,  the  one  a  apontaneons  action,  the  other  a 
sensation.  These  early  sounds  come  out  more  frequently  of 
themselves,  than  under  the  stimulus  of  imitation,  which 
prr>ves  that  the  exertion  precedes  the  power  of  imitating. 

If  imitation  be  instinctive,  tln^re  must  be  several  thousands 
of  instinctive  connexions  between  sensations  and  actions^  Tho 
sound  of  each  letter  of  the  alphabet,  and  every  word,  would 
require  to  be  connected,  by  a  primitive  adhesion,  with  definite 
tuovemcnts  of  the  larynx,  the  mouth,  and  the  chest.  Every 
liiovenient  of  the  hand  would  need  to  be  associattul  with  tlie 
visilde  apj>earances  of  the  same  movement  in  other  hutuiui 
beings.  We  should  have  to  athrm  the  manifest  absurdity 
that  associations  couhl  be  formed  between  things  yet  unex- 
perienced ;  between  sounds,  and  sights,  and  actions,  long 
before  anything  had  been  heard,  seen,  or  dona 
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(4.)  It  is  notorious  to  observation,  that  more  is  done  by 
the  nurse  imitating  the  child,  than  by  the  child  imitating  the 
uui^se.  When  an  articulation  is  stumbled  on,  it  is  caught  up 
by  all  around,  and  the  child  is  made  familiar  with  the  sound 
as  proceeding  from  other  voices,  in  addition  to  its  own.  This 
would  obviously  promote  the  growth  of  the  needful  adhesive 
connexion. 

(5.)  Imitation  varies  with  the  natural  abundance  of  spon- 
taneous activity,  being  most  efficient  where  the  spontaneous 
variety  and  flexibility  are  good.  A  cliild  will  learn  to  imi- 
tate singing,  in  proportion  as,  of  its  own  accord,  it  falls  into 
musical  notes.  Its  own  native  song  must  come  first :  the 
goodness  of  that  will  be  a  condition  of  its  acquiring  the  song 
of  others.  In  whatever  department  any  individual  shows 
spoutimeoiis  and  unprompted  facility,  in  that  department  will 
ihe  same  iiidividual  be  imitative  or  acquisitive. 

(6.)  Imitation  advances  with  the  acquired  habits.  In 
learning  to  dance,  the  deficiency  of  the  association  between 
the  pupil's  movements  and  the  sight  of  the  master's,  renders 
the  first  steps  dillicult  to  acquire.  The  desired  movements  are 
not  naturally  performed  at  the  outset.  Some  movements  are 
made  ;  suflicient  voluntary  command  of  the  limbs  and  body  has 
been  acquired,  in  other  shapes,  to  set  a-going  action  of  some 
kind  ;  but  the  first  actions  are  seen  to  be  quite  wrong ;  there  is 
a  manifest  want  of  coincidence,  which  originates  new  attempts; 
and  these  failing,  others  are  made,  until  at  last  the  posture  is 
hit.  The  grand  process  of  trial  and  error  brings  on  the  first 
coincidence  l:)etween  a  movement,  and  the  appearance  of  that 
movement  in  another  person;  repetition,  by  constituting  a  co- 
hesive link,  nirikes  tlie  imitation  at  last  easy.  Upon  this  acqui- 
sition, otli(*r  acquisitions  of  the  same  kind  are  based,  and  the 
improvement  is  accelerating.  Thus  it  is  that  we  pass  through 
an  alphabet  of  imitation  in  all  arts  ;  the  fixing  of  the  associa- 
tion in  the  first  links  is  the  most  difiicult  part  of  the  process. 

(7.)  It  is  in  harmony  with  all  that  has  now  been  advanced, 
that  imitation  depends  likewise  on  the  delicacy  of  the  sense 
that  perceives  the  eflect. 
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This  is  not  the  place  to  exhaust  the  axibjoct  of  Imitation 
in  particular,  or  the  acquisitions  that  enter  iuto  volition  m 
genetmL  It  is  enough,  fur  ihti  present,  to  show  that  the  asso- 
ctAliire  principle  is  an  indispensable  requisite  here  as  else- 
wfaeie.  All  the  conditions  already  specified,  as  afTectiiig  the 
fate  ot  adhesiveness  in  other  acquirements,  mi^^ht  be  exem- 
pUfietl  likewise  in  these.  The  great  peculiarity  in  their 
cuse  arises  from  the  circumstances  of  their  coimuenceuient 
Being  the  starting  point  of  every  other  branch  of  education, 
they  must  find  their  o\ni  way  through  struggles  and  acci- 
dents, trials  and  failures.  Eeposing  upon  the  gieat  fuuda- 
mental  link  between  conseiousnoss  and  present  action, — 
between  pleasure  or  pain,  and  tire  activity  hnppeomg  at  the 
time, — ^they  come  at  last  to  supply  definite  connexious 
tween  our  feelings  and  exertions,  so  as  to  enable  us  not 
erely  to  control  a  movement  at  work,  but  to  call  dormant 
actions  into  being  at  the  instance  of  our  reigning  desire. 

Of  the  various  ch-cumstaoces  affecting  the  progress  of 
these  volitional  associations,  the  engagement  of  the  cerebnil 
eskNgy  or  concentrated  attention  is  of  signal  consequenca 
This  condition,  necessary  at  any  age,  seems  the  all-important 
one  in  the  early  months  of  our  existence.  The  moment  of 
an  acquisition  seems  generally  to  turn  upon  some  happy 
concurrence  of  arQused  attention,  or  mental  engi'ossmeut, 
with  the  action  ;  if  an  impression  is  not  detained  for  a  time 
by  the  influence  of  some  feeling,  it  is  void  of  eflect  When 
the  child  hits  upon  an  exercise  that  gives  it  pleasure,  and  is 
thereby  led  to  repeat  the  act,  earnestly  and  intently,  the 
occasion  is  sure  to  bring  a  sensible  advance  in  fixing  the 
whole  connected  train. 


KATUBAIi  OEJECrrS-AGGHEGATES  OF  NATUBAL  QUALITIES. 

53,  One  of  the  principal  components  of  human  inteDigence 
is  our  peruianent  hold  of  tlie  external,  or  object,  world  as  it 
strikes  the  senses. 

External  tilings  usually  affect  us  through  a  phiiulity  of 
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senses.  The  pebble  on  the  sea  shore  is  pictured  on  the  eye 
as  Form  and  Colour.  We  take  it  up  in  the  hand,  and 
thereby  obtain  the  impression  of  Form,  together  with  the 
Tactile  sensation  of  the  Surface.  Knock  two  together,  and 
there  is  a  characteristic  Sound.  To  retain  the  impression 
of  an  object  of  this  kind,  there  must  be  an  association  of 
all  these  different  effects.  Such  association,  when  matured 
and  firm,  is  our  idea,  our  intellectual  grasp  of  the  pebble. 

Passing  to  the  organic  world,  and  plucking  a  rose,  we 
have  the  same  effects ;  fgrm  to  the  eye  and  to  the  hand, 
colour  and  touch,  with  the  addition  of  odour  and  of  tasta 
A  certain  time  is  requisite  for  the  coherence  of  all  these 
qualities  in  one  aggregate,  so  as  to  give  us  the  enduring 
image  of  the  rose.  When  fully  acquired,  any  one.  of  the 
characteristic  impressions  may  revive  the  others  ;  the  odour, 
the  sight,  the  feeling  of  the  thorny  stalk, — each  of  these  by 
itself  will  hoist  the  entire  impression  into  the  view.  Should 
we  go  to  woik  and  dissect  the  flower  botanically,  we  obtain 
new  impressions  to  enter  into  the  common  aggregate. 

It  is  by  rapidly  associating  these  qualities,  in  other  words, 
by  the  ready  adhesion  of  impressions  of  sight,  touch,  and  the 
other  senses, — that  a  person  becomes  largely  conversant  with 
Mineral,  Vegetable,  and  Animal  bodies.  In  the  mind  of  the 
Naturalist,  the  sensations  of  sight  and  of  toucii,  more  especi- 
ally, must  take  a  ready  hold.  A  good  general  adhesiveness, 
aided  by  the  special  or  local  susceptibilities,  is  chiefly  to  be 
depended  on.  The  element  of  concentration  of  mind  must 
be  present  likewise,  in  the  shape  of  an  interest  for  the  study. 
To  this  requisite,  however,  we  must  attach  an  important 
qualification.  When  a  department  of  acquisition  involves  a 
great  mass  of  detail,  the  attention,  spread  over  a  wide  area, 
cannot  be  strongly  concentrated  at  any  ])oint ;  the  concen- 
tration must  be  relative  to  alien  subjects  which  excite  no 
interest  at  all.  The  natural  or  unprompted  adhesiveness, 
whether  from  general  or  from  local  endowment,  is  called  for 
alike  in  Natural  History  and  in  Languages. 

The  power  of  observation  ever  fresh  and  buoyant,  the 


COMPLEX  OBJECTS  OF  SENSE. 


419 


energy  of  the  brain  thrown  itito  visual  and  tactile  sensatioD, 
are  characteristics  not  of  the  naturalist  alone,  hut  of  all 
men  that  deal  with  outward  things  in  the  concrete ;  as  the 
engineer,  the  military  conimander,  and  the  poet  In  those 
things  tliat  appeal  to  other  sen^ses  also — as  articles  of  food — 
there  is  an  additional  motive,  growing  out  of  their  special 
interest  So,  there  may  he  a  superadded  charm  of  the  ai'tistic 
kind,  deterniiniug  a  prefereuce,  witli  some  minds,  for  all 
objects  of  a  nature  to  gratify  the  artistic  sensihilities.  But 
the  naturalist  should  be  above  such  partialities  ;  to  him 
every  natural  object  must  possess  a  moderate  interest,  and 
no  one  more  than  a  fair  share ;  it  is  only  by  this  modera* 
tion  that  he  can  keep  his  mind  equal  to  the  multitude  and 
variety  of  nature. 

54  From  the  objects  of  the  world  thus  appi'ehended,  as 
they  strike  the  immediate  sense,  we  pass  to  a  higher  group  of 
aggregates,— things  with  properties  not  always  present  to  the 
view.  For  example,  a  cup  in  its  completeness  must  be  con- 
ceived as  containing  somethings  as  seiving  this  purpose  or 
nsa  We  have  to  associate  with  the  permanent  sensible  qua- 
lities this  other  quality  of  usefulness  for  some  ^nd,  which  has 
a  special  interest  in  it  to  quicken  our  reteutiveness  of  the 
entire  total  Furniture  and  tools  and  implements  of  every 
description  have  this  superadded  qnidity,  whith,  h<jwever, 
instead  of  burdening  the  memory,  rather  lightens  it  by  the 
apur  of  a  special  inteit3st*  All  related  objects  are  more  easily 
fixed  in  the  mind  than  tliose  that  are  unrelated,  particularly 
if  the  relation  be  an  interesting  one.  A  monarch  is  more  im* 
pressive  than  a  man ;  a  millstone  is  more  firmly  remembered 
than  a  useless  block  on  a  moor.  When  the  interest  in  indus- 
trial production  is  natumlly  high  in  an  individual,  every  kind 
of  machine  aiTests  the  regards  and  makes  a  stronger  iinpres- 
sion.  We  have  here  another  example  of  that  select  or  special 
att^^ntion,  which  concentrates  the  mind  upon  some  things  to 
the  neglect  of  others,  and  is  also  in  strong  contrast  with  the 
catholic  tendencies  of  the  naturalist  mind.  Not  only  ia 
there  a  restriction  as  regards  the  objects  in  the  narrow  point 
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of  view,  but  the  properties  attended  to  are  more  limited.  If 
a  tool  lias  a  j:^ood  edge,  its  specific  gravity  is  a  matter  of  in- 
difference ;  if  a  quarry  yields  good  building  stone,  the  owner 
leaves  it  to  others  to  detennine  its  mineral  composition  and 
its  geological  era. 

NATURAL  AND  nABITUAL  CONJUNCTIONS— STILL  LIFE. 

55.  The  things  about  us  that  maintain  fixed  places  and 
relations,  become  connected  in  idea  as  they  are  ia  reality, 
and  we  thus  lay  up  a  i)luintasmagoric  representation  of  our 
habitual  enviroument.  The  house  we  live  in,  with  its  furni- 
ture and  fillings,  the  street,  town,  or  rural  scene  that  we 
encounter  daily,  by  their  incessant  iteration,  cohere  into 
abiding  recollections ;  and  any  one  part  easily  brings  all  tl:e 
rest  into  the  view.  Those  familiar  haunts  exemplify  pic- 
torial adln-j^ion  in  a  high  degree;  numerous  ivi)etitiuns  a^i 
livt.'ly  interest  com])ine  to  the  result.  We  likewise  as^.- 
ciate  a  number  of  human  beings  with  their  abodes,  ditsscs, 
avocations,  and  all  other  constant  accompaniments. 

Objects  at  a  di-tanee  from  our  daily  circle  allord  a  l-ettr: 
opportunity  of  testing  tlie  natural  adhesiveness  of  the  mizl 
for  pictorial  expanse.  A  house  we  have  visited  only  one-.-  ■:■: 
twice,  a  stiange  street,  a  new  scene,  puts  to  the  pruof  iL-t 
visual  persistence  of  the  nn'nd.  This  resolves  iisulf  p-r/.;-' 
into  tlie  case  of  coloured  impressions,  and  partly  into  :i:: 
of  visual  forms,  the  tenacity  for  colour  being  the  ossolvjlI 
point.  A  colouied  d(;coiation  is  (piite  irrecoverable,  it  :le 
sense  of  colour  is  not  very  powerful  ;  the  same  mav  \e 
said  of  a  lu-terogeneous  and  formless  colhvtion  of  ornanirV^ 
or  curiosities.  I'he  recollection  of  dresses  turns  priuc:jil> 
upon  tlie  hold  w(i  have  of  colour.  The  interior  of  a  rvn 
implies  form,  and  may  be  retained  as  such  ;  but  if  the  soi^r 
of  colour  is  indiil'cnjnt,  it  will  be  revived  only  in  ouiliii-:-.  A 
garden,  a  shrubbery,  an  array  of  iii^lds,  also  rely  up. -a  -^r 
colouri'd  element.  The  more  irregular  th(^  outlines  oi  t!l:~J'^ 
are,  the  more  do  we  depend  upon  the  tenacity  of  the  i^iiii 
for  coloured  impressions. 
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Thus,  for  the  easy  retontion  of  the  variegated  imagery  of 
the  worlJ  about  us  in  all  its  richness,  the  first  requisite  is  a 
poweiful  atlhesivciue^js  as  regards  colour,  This  gives  to  the 
niiuil  a  pictorial  character,  an  attraction  for  the  concrete  of 
nature,  with  rill  the  inlnrrat  thence  arising.  We  have  just  seen 
how  far  it  belongs  to  the  naturalist;  it  is  also  the  common 
basis  of  character  in  the  Painter  and  Poet ;  for  although  both 
the3C  have  to  select,  from  the  multitude  of  appea ranees,  such 
of  them  as  have  an  interest  in  art,  yet  tliey  should  be  con- 
stituted to  keep  a  hold  of  anything  that  presents  itself  to 
the  eye,  whether  beautiful  or  not  A  luxuriant  imaginatioD 
implies  the  facility  of  retaining  scenes  of  every  description ; 
nothing  less  could  sustain  the  flow  of  a  great  poet  All 
objects  may  not  be  beautiful  or  picturesque,  yet  there  is 
hardly  any  appearance  but  may  enter  effectively  into  some 
compositiun  ;  and  tlie  poet-painter  needs  to  be  a  pei'son  of 
strong  disinterested  retentivenesa  for  everything  that  he  sees. 
Any  one  stopping  short  at  this  point  would  be  a  naturalist 
simply  ;  but  when  the  poetic  sense  is  added  to  lay  a  special 
stress  upon  the  beautiful,  grand,  or  touching  objects,  the  natu- 
ralist passes  into  the  artist.  A  strong  artistic  sense,  without 
the  bruad  disinterested  hold  of  nature's  concretes  in  general, 
may  make  a  man  a  geimine  or  even  an  exquisite  ai-tist,  but 
thin  and  meagre  in  his  conceptions — great  taste  with  feeble 
invention. 

It  appears,  then,  that  in  respect  of  cohesiveness,  the 
habitual  conjunctions  of  objects  differ  but  little  fn>m  the 
individual  concretes.  The  retentivcDess  of  the  sense  of 
Sight  is  the  mainstay  of  both  the  one  and  the  other ;  in 
the  smaller  and  more  accessible  objects  we  bring  in  touch 
and  other  senses ;  in  the  sphere  of  the  large  and  the  remote, 
we  embody  the  images  in  sight  alona 

56.  Among  the  im|K*rtant  aggregates  implied  under  the 
present  head.  I  may  include  those  artificial  representations 
intended  to  aid  the  conception  of  the  outer  world,  as  for 
example.  Maps,  Diiigrams,  and  Pictorial  Sketches,  A  very 
great  utility  is  served  by  these  devices,  and  much  intellectual 
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power  and  practical  skill  depend  on  our  being  able  to  associate 
and  retain  them.  The  Geography  of  the  globe  is  summed  up  in 
an  artificial  globe,  or  in  a  set  of  maps,  with  outline,  shade,  and 
colour,  to  correspond  with  the  differences  of  sea  and  land, 
mountain  and  plain.  There  are  very  great  differences  among 
individuals  in  remembering  a  map.  A  good  adhesiveness  for 
colour  is  still  an  important  element,  just  as  in  the  recollection 
of  the  actual  surface  of  a  country.  It  is  a  case  of  that  facile 
retentiveness  of  a  great  multitude  of  impressions,  that  con- 
trasts with  the  severe  hold  of  a  few  selected  ones  ;  an  exten- 
sive rather  than  an  intensive  grasp.  Next  to  maps,  we  may 
reckon  Natural  History  sketches,  which  contain  a  great  variety 
of  appearance  depending  much  upon  differences  of  colour. 
Anatomical  diagrams  and  the  drawings  of  machinery  are  of 
the  same  nature,  but  incline  to  the  diagrams  of  abstract 
science,  where  attention  is  .strongly  concentrated  on  few  and 
limited  features.  When  we  conio  to  the  figures  of  Kucli'l, 
colour  entirely  disappears  as  an  element  ;  the  pictorial 
retentiveness  is  of  no  avail.  Form  is  evervthing,  and  that 
Form  is  not  various,  but  limited,  and  exceedingly  important. 
This  illustrates,  by  contrast,  the  power  of  seizing  nature's 
aggregates  and  concn^tes,  where  thousands  of  di5>tinct  im- 
pressions must  fall  into  their  j)laces  and  cohere  with  ease, 
and  in  a  short  time.  A  crowdcul  theatre  and  the  forcy- 
seventh  of  Euclid  are  ecjually  ol)j<'cts  to  the  eye,  and  also 
to  the  conceiving  mind  when  they  are  gone  ;  but  the  region 
of  the  brain  that  determines  the  adhesiveness  must  be  quite 
different  in  the  two  cases  ;  in  the  one,  we  have  colour  and 
vaiiegated  form,  in  the  other,  a  few  regular  forms  with  nega- 
tion of  colour. 

57.  There  is  an  interesting  class  of  artificial  conjunction*?, 
wherein  the  obvious  appearances  of  things  are  associated  with 
other  ai)pearances  brought  out  by  ^lanipulation  and  Experi- 
ment. The  properties  of  a  Mineral — the  complete  notion 
that  we  can  attain  resj)ecting  it — are  a  combination  of  the 
sight  and  the  touch  with  the  artificial  aspects  made  by  a  pro- 
cess of  measuring  angles,  a  fracture,  a  scratch,  the  blowpipe, 
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the  application  of  tin  acid.  A  complex  impression  is  thus 
stampGd  on  the  mind ;  at  an  after  time,  any  one  of  the 
characteristic  properties  ^vill  revive  the  tutal  conception  of 
the  njinerah  So  in  Chemistry,  each  substance  is  conceivedi 
not  simply  as  aeen  and  handk^d  by  itaelf,  but  as  acted  on  by 
many  other  substances,  by  changes  of  temperature,  and  so 
forth.  The  chemist's  notion  of  sulphur  is  a  large  aggregate* 
of  appearances  and  seusalions  produced  in  various  ways  ;  it 
is,  in  fact,  the  notion  of  a  great  coUcetion  of  sulistances — tlm 
compounds  of  sulphur — as  odour  of  burnt  brimstone,  oil  of 
vitrioh  salts  of  sulphuric  acid,  compounds  of  sulphur  with 
metala,  &c.  In  like  manner,  the  propeities  of  a  plant  are 
not  completely  summed  up  and  aggregated  in  the  mind,  till, 
in  addititm  to  all  the  aspects  it  presents  by  itself,  otlier 
aspects  are  taken  along  with  it,  bmught  out  by  dissection 
and  manipulation.  This  is  an  exact  parallel  to  an  example 
occurring  under  the  iunuediately  preceding  head,  namely, 
tools  and  machinery,  where  the  present  aspect  has  to  be 
conjoined  with  other  appciirances,  shown  when  they  are  put 
to  th(*ir  pructical  uses. 

In  these  mineral  and  chemical  aggregates,  there  is  great 
scope  for  proving  the  force  of  contiguous  association,  but  still 
more  for  testing  the  disposition  to  dwell  upon  artificial  com- 
binations, the  results  of  previous  analysis  or  forced  separa* 
tion  of  natural  conjunetions.  Science,  as  I  shall  afterwards 
have  occasion  to  illustrate,  is  re|»ellent  to  the  natnml  mind, 
from  tlie  necessity  of  discim>€iating  appearances  that  go 
natnmlly  and  easily  together,  of  iTnouncing  the  full  and 
total  aspect  of  an  object  whereby  it  engages  agreeably  the 
various  senses,  and  of  resting  ujK>a  some  featui^  that  has 
no  inten^st  to  the  common  eya  Those  compounds  of  sul- 
phur that  have  to  be  conjoined  with  the  simple  substance 
as  a  part  of  its  idea,  are  constantly  viewed  by  the  chemist 
tmder  the  one  aspect  of  composition  or  decomposition  in  thu 
contact  with  other  bodies ;  the  appearance  of  any  single 
substance  to  the  eye  mav  be  wholly  ira^levant  to  any  purjxise 
of  his. 
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SUCCESSIONS. 

58.  If  we  except  complex  and  coinciding  muscular  move- 
ments, and  the  concurrence  of  sensations  through  different 
senses  at  tlie  same  moment,  all  associations  are  successive  to 
the  mind,  seeing  tliat  we  must  pass  from  the  one  to  the 
other,  both  in  the  original  experience  and  in  the  subsequent 
recollection.  The  features  of  a  landscape  can  be  conceived 
only  l)y  successive  movements  of  the  mind,  as  it  can  be  seen 
only  by  su 'cessive  movements  of  the  eye.  But  we  here 
contrast,  with  the  uniform  successions  that  result  in  the 
Simultaneous,  the  variations  or  changed  aspects  of  things, 
called  Successions  proper. 

We  may  notice  first  the  successions  that  go  round  in  a 
cyrlr,  without  slux'k  or  interrui)tion,  as  day  and  night,  the 
phasi's  of  tlie  moon,  the  course  of  tho  seasons.  The  dilferent 
aspects  pres'/ntcd  by  the  sky  above  and  the  world  around, 
in  the  course  of  the  solar  day,  are  associated  in  our  minds  in 
their  regular  order,  and  anticipatinl  accordingly.  This  cyclical 
association  makes  up  one  i)art  of  our  knowledge,  or  experience 
of  the  world,  and  guides  our  actions  in  accordance  with  it. 
Such  slow  and  tran(|uil  changes  become  coherent  under 
almost  the  very  same  conditions  as  the  aspects  of  still  life 
that  we  view  in  succession  by  moving  fiom  place  to  place. 
The  two  eases  are  very  different  in  thems(dves,  but  to  the 
mind  the  conteni})oraneous  in  nullity  is  the  successive  in 
idea.  The  ilow  of  mnvlng  nature  is  associated  in  one  con- 
stant direction  ;  whereas  the  mental  association  of  .s//// nature 
is  backward  and  forward  in  various  directions  :  yet  the  same 
mental  adhesiveness  that  embraces  the  one,  embraces  the  other. 

A  second  class  is  comprised  by  successions  of  evolution ; 
as  the  develoi)ment  of  a  ])lant,  or  an  animal,  through  all  its 
stages,  from  the  g^n-m  to  the  decadence.  The  associatifms  of 
of  these,  as  they  occur  in  nature,  make  up  our  knowledge  of 
the  hist(»ry  of  living  things.  The  peculiarity  of  the  case  is 
the  continuity  and  identity  of  the  main  subject,  and  the 
likeness  that  prevails  in  the  midst  of  change  :  both  circum- 
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stances  assisting  to  impress  the  different  stages  upon  the 
recollection.  If  we  have  already  farmed  an  enduring  picture 
of  a  fir  eapling,  we  have  not  much  difficulty  in  conceiving 
the  same  merely  expanded  in  dimensions,  the  form  and 
texture  remaining  the  same  ;  and  so  with  any  other  plant  or 
animal  Where  a  ci-eature  undergoes  a  radical  transforma- 
tion, as  a  butterfly,  or  a  frog,  we  have  to  eonjc»iu  two  different 
a^earances.  In  reality,  the  stages  of  evolution  are  more 
frequently  learned  by  seeing  thera  altogether  on  different 
subjects,  as  in  a  plantation  of  trees,  or  in  the  mixture  of  all 
ages  in  human  society.  The  evolution  of  living  beings, 
plants,  or  animals*  in  their  growth  and  decay,  usually  excites 
a  strong  and  interested  attention,  which  operates  in  fixing 
the  successive  stages  in  the  recollection.  The  same  happens. 
in  historical  evolutions,  and  it  is  particularly  aimed  at  in 
the  artificial  evolutions  of  the  drama  and  the  romance. 
There  is  also  a  strong  interest  attached  to  the  successive 
stages  of  a  constructive  opemtion,  a  process  in  the  arts,  a 
case  in  a  court  of  law,  or  the  course  of  a  disease.  A  mind 
naturally  adhesive  to  sensible  intpressions  would,  as  a  matter 
of  course,  acquire,  out  of  its  opportunities  of  observation,  a 
large  store  of  these  successions  ;  but  the  bent  of  interest 
concentrating  the  mind  upon  some,  in  preference  to  others, 
is  the  eflScient  circumstance.  One  man  is  engrossed  with  the 
progress  of  the  field  and  the  gartlen.  from  the  seed  to  the 
fruit ;  another  looks  with  especial  eye  to  the  Iniman  develop- 
ment in  body  or  in  mind.  The  widely-diffused  romantic 
interest  stamps  with  ease  the  successtons  of  a  plot  or  story. 

Apart  from  this  circumstance  of  special  interest  in  the 
unwinding  of  the  future,  the  associations  of  evolution  are  not 
materially  different  from  the  conjunctions  of  still  life,  these 
being  also  unavoidably  successive.  The  pages  of  a  book,  or 
the  houses  of  a  street,  exist  contemporaneously,  but  cannot 
be  viewed  otlierwise  than  successively.  The  mind  formed  tc 
ftssoeiate  with  little  repetition  the  flowers  of  the  same  garden- 
plot,  can  likewise  leUun  th^  diffei-eut  phases  of  the  growing 
phmt 
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69.  Relating  to  the  recovery  of  trains  of  imagery,  there 
is  a  fact  of  the  ncrvoas  system  to  be  attended  to ;  namely,  that 
a  mental  movement  once  set  on  tends  to  persevere  and  feed 
itself.  We  can  remark  in  the  eye  a  tendency  to  continue  in  any 
motion  when  commenced,  as  in  following  a  projectile,  or  in 
sweeping  round  the  sky  line  that  bounds  a  prospect.  The 
spontaneous  vigour  of  the  moving  organs  carries  them  forward 
in  any  direction  that  they  may  chance  to  enter  on ;  and,  in 
addition  to  the  spontaneity  of  the  active  system,  the  stimulus 
of  the  sensation  itself  operates  in  sustaining  a  movement  that 
has  been  commenced.  Thus  it  is,  that  tbe  eye  so  naturally 
follows  out  a  vista,  or  traces  the  course  of  a  stream.  Seeing  the 
beginning  of  a  straight  line,  or  a  part  of  a  circle,  we  feel 
ourselves  led  on  to  the  conception  of  other  parts  hidden  from 
the  view.  A  tall  spire  carries  the  regards  upwards  far  into  the 
heights  beyond  itself,  while  a  descending  current  gives  a  down- 
ward direction  to  the  bodily  or  the  mental  eye.  Just  as  we  ac- 
quire an  almost  mechanical  persistence  in  walking,  or  in  handling 
a  tool,  when  once  under  way,  so  the  sight  falls  into  a  given 
movement,  and  goes  on  of  its  own  accord,  over  the  course  that  has 
been  chalked  out  for  it.  When  our  eye  sweeps  along  the  line  of 
a  procession,  it  nccpiires  such  a  persevering  tendency  that  it  is 
apt  to  go  beyond  the  termination  until  its  view  in  that  direction 
is  completely  exhausted.  When  a  succession  of  objects  is  very 
rapid,  as  in  a  railway  train,  it  sometimes  impresses  a  diseased 
persistency  on  the  visual  circles,  and  wo  feel  everything  about 
us  still  in  motion.  Like  all  the  other  actions  of  the  brain,  this 
persistency  has  a  moderate  and  healthy  pace,  which  easily 
subsides,  and  a  hurried  and  diseased  pace  that  wo  cannot  check 
without  great  diiTiculty. 

Now,  in  the  operation  of  recalling  the  steps  or  members  of  a 
succession  at  the  prompting  of  those  that  go  before,  our  recollec- 
tion is  aided  by  the  tendency  to  go  forward,  or  to  leap  from  the 
one  at  present  in  the  view,  to  the  next  in  order.  This  restless 
forward  impulse,  will  not  sufhce  of  itself  to  recall  the  next 
member  without  an  adequate  adhesive  growth  between  it  and  the 
preceding,  but  it  counts  for  something  in  the  act  of  recovering 
any  object  that  we  are  in  want  of  in  that  particular  train.  It 
determines  very  much  the  degree  of  rapidity  of  the  mental 
action  ;  and  from  this  circumstance  gives  a  marked  character  to 
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the  iodividnal.  It  does  not  confer  intellectnal  power — tbis  de- 
ponds  on  the  proper  forces  of  the  intellect — but  it  favours  prompt- 
ness and  quickness  im  perceiving  whatever  it  is  within  our  power 
to  perceive,  a  quality  often  useful  in  the  emergencies  of  life. 

60.  The  successions  designated  as  caiise  and  effect,  are 
fixed  iu  the  mind  by  Contiguity.  The  simplest  example  is 
where  our  own  activity  is  a  cause.  We  strike  a  blow,  and 
there  come  a  uoise  and  a  fracture.  The  voluntary  energy  put 
forth  in  the  act,  becomes  thenceforth  associated  with  the  sound 
tnd  the  breakage.  Hardly  any  bond  of  association  aiTives 
•ooner  at  maturity,  than  the  bond  between  our  own  actions 
and  the  sensible  effects  that  follow  from  them.  There  are 
circumstances  favouring  the  concentration  of  the  mind  upon 
this  particular  sequence. 

In  the  first  place,  these  effects  are  often  themselves 
energetic,  startling,  and  impressive.  This  is  indicated  by  the 
employment  of  the  word  'eff'ect'  to  mean  what  yields  a 
startling  sensation,  something  that  takes  the  mind  by  storm. 
The  stronger  kinds  are  such  as  produce  some  startling  change 
in  the  still  routine  of  things.  The  firing  of  a  cannon  in  the 
quiet  of  the  night ;  the  shattering  of  a  window  ;  the  upsetting 
of  a  table  covered  with  crockery ;  the  kindling  of  a  confla- 
gration ;  the  taking  away  of  a  life, — are  all  intensely  exciting 
to  the  nervous  system ;  and  the  excitement  engrosses  the 
mind.  One  single  occasion  is  sufficient  to  connect  for  ever 
one  of  these  startling  events  with  its  immediate  antecedent 
or  cause.  According  as  the  effects  are  milder  in  their  charac- 
ter, and  slower  in  their  operation,  their  connexion  with  the 
causes  is  less  speedily  engrained  in  the  mind.  But  as  a 
general  rule,  causation,  when  distinctly  apparent^ — that  is, 
when  the  two  or  more  members  of  the  succession  are  clearly 
ascertained  and  contemplated  by  the  mind, — impresses  itself 
much  more  strongly  than  the  successions  of  things  in  a  sweep 
of  landscape,  or  the  stages  of  vegetable  or  animal  life.  There 
is  in  man  a  natural  liking  for  effects,  owing  to  the  mental 
stimulus  they  give  ;  and  much  of  the  pleasure  of  life  is  made 
up  of  this  kind  of  excitement. 
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But  we  must  remark,  in  the  second  place,  that  the  active 
impulses  of  the  human  mind,  which  are  in  many  in&Udoet 
the  causes  nf  the  eCTocts  we  see,  and  are  assumed  as  tha  lirpe 
of  all  other  causes,  are  i^endily  inipn^ssed  on  the  rccoUeclion ; 
that  is  to  Bay,  it  is  easy  to  recall  the  notion  of  any  action  of 
ours  that  hus  been  concerned  in  producing  a  startling  change. 
Our  moving  members  being  alwa}^  with  us,  their  movements 
arc  the  most  familiar  facts  that  we  possesa ;  we  can  easily 
remember  a  kick,  a  wrench,  or  any  other  common  action. 
Hence,  in  a  succession  of  two  step**,  one  a  familiar  action  of 
our  own,  the  other  a  striking  elfect  on  our  senses,  tlic  first  19 
already  formed  into  a  permanent  idea  by  repetitiont  the 
Bccond  an-ests  attention  ;  the  fixing  of  the  two  is  tlier^fom 
comparatively  rapid  and  sure.  Unfamiliar  actions  as  caus*^ 
are  not  ?eadily  remembered ;  intricate  constructions  and 
mechanism  do  not  impress  themsf-lves  without  due  repel itiun. 

In  imagining  the  causes  of  unknown  efTects,  human  jmwer 
is  the  first  thing  suggested,  from  the  facility  the  mind  has  of 
enterii>^^  into  this  cause,  and  also  from  the  pleasure  derived 
by  the  very  idea  of  human  energy  put  fortli  in  the  *iccom- 
plishment  of  elTects.  Hence  the  universal  disposition  to 
liei*8t>inry  the  powers  of  nature, 

GL  Tlie  adion  and  reaction  of  ont  man  on  another  is  a 
notable  example  of  cause  and  effect,  under  circumstancas 
fevournble  to  recollection.  In  this  instance,  both  the  cause  and 
the  effect  are  huiiian  manifestations,  readily  conceivable  from 
the  fact  that  we  ourselves  have  been  frequently  actuated  in 
the  same  way.  When  we  witness,  for  example,  an  encounter 
of  hostility,  both  the  provocation  and  the  retort  are  actions 
tliat  we  eau  completely  realize  from  our  own  past  experience. 
Here,  too,  as  in  the  cases  above  noted,  th&  roasiu;^  of  a  human 
being  from  quiescence  to  animation,  is  a  startling  effect,  and 
arrests  and  iuipresses  tlio  beholder.  Most  pcrsc^ns  aru  sus- 
ceptible to  the  view  of  these  sudden  changes  in  the  expression 
of  living  beings,  which  constitute  a  great  part  of  our  interest 
in  society  and  in  the  drama.  By  noting  those  various  move- 
ments of  expression,  in  connexion  with  the  causes  of  them, 
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ir©  become  impressed  with  innumerable  sequences  of  cause 
and  effect ;  and  the  recollections  thus  formed  make  up  a  large 
portion  of  our  knowledge  of  the  ways  and  characters  of  mau- 
kind. 

Some  minds  are  peculiarly  susceptible  to  this  class  of 
effects  ;  the  movements  that  constitute  tlie  expression  of  meu 
and  animals  take  a  deep  hold  of  tiieir  attentiun,  and  are  pro- 
portionably  impressed  on  the  memory.  Such  minds  are 
thereby  rendt'Ved  more  than  usually  knowing  in  human 
nature;  while  at  the  same  time  they  feel  a  lively  interest  in 
the  manifestations  of  living  creatures. 

02.  Our  impression  of  any  individual  man  or  woman  is 
made  up  of  their  permanent  imaj^e,  and  their  various  move- 
ments and  activity,  in  a  number  of  situations  and  circum- 
stances. Thus,  we  have  seen  some  one  made  angry  j  we 
connect  the  occurrence  with  the  experience  of  anger  in  our 
own  minds,  and  this  connexion  is  an  item  of  our  knowledge 
of  that  person  s  character.  When  the  anger  is  brought  before 
our  view,  we  are  reminded  of  the  cause  ;  when  tlie  pmvoca- 
lion  is  present,  it  recalls  the  anger.  We  can  use  the  know- 
ledge of  this  sequence  for  the  puqiose  of  either  avoiding  or 
bringing  on  the  effect ;  we  can  reprixluce  it  dramatically ;  we 
can  genei-alize  it  as  a  fact  of  human  nature  in  general ;  we 
can  explain  other  men's  anger  by  ifc.  Other  sequences  are 
noted  in  like  manner ;  and,  by  sufficient  length  of  time  and 
o[iportunity,  we  can  associate  together  cause  and  effect 
through  the  whole  cycle  of  an  individuars  ordinary  actions. 
We  are  then  said  to  know  the  pei'son's  chamcter.  Our  know- 
ledge of  animals  is  of  the  same  nature. 

The  peculiar  susceptibility  to  the  human  presence  now 
spoken  of  may  arise  out  of  seveml  different  sources.  (1.)  To 
tl>e  nuluiul  history  mind  all  visible  imagery  is  impressive, 
the  human  face  and  form  among  the  rest  (2.)  The  suscepti- 
bility to  visible  movements  is  a  distinct  element,  and  with  it 
is  connected  the  sense  of  forms,  and  particularly  the  human* 
(3.)  The  sympathetic  disposition,  as  contrasted  with  the  ego- 
tistic, or  self-engrossed,  is  in  favour  of  the  same  turn  for 


430  RETENTIVENESS — LAW  OF  CONTIGUITT. 

noticing  other  people's  ways.  (4)  The  artistic  sense  finds 
much  of  its  material  in  the  human  subject,  and  is  thereby 
made  alive  to  the  manifestations  of  living  men.  To  all  these 
causes  of  special  attention  to  the  phenomena  of  humanity, 
we  are  to  add  (o)  the  strong  passions  and  emotions  that  have 
our  fellow  beings  for  their  subjects  ;  and  we  then  see  how  it 
comes  that  the  natural,  if  not  '  the  proper  study  of  mankind 
is  man/  The  interest  of  external  nature  viewed  by  itself  is 
cold  in  comparison  ;  hence  its  sequences  makes  a  much 
smaller  part  of  the  acquired  ideas  of  causation  in  the  gene- 
rality of  minds,  than  tliose  relating  to  living  men  and  womea 
In  the  foregoing  view,  there  has  been  no  express  mention 
of  scicntijic  causation. 

MECHANICAL  ACQUISITIONS. 

We  have  now  touched  on  the  chief  fundamental  classes 
of  associated  things  under  Contiguity.  What  remains,  is  to 
carry  out  the  illustration  into  the  several  departments  of 
intellect ual  acquirement. 

63.  Under  Meelianical  Acquisitions,  we  include  the 
whole  of  handicraft  industry  and  skill,  as  well  as  the  use  of 
the  bodily  members  in  the  more  obvious  and  universal 
jictions  of  daily  life.  ^Military  training;  the  exercises  of 
sport,  recreation,  and  amusement ;  the  handling  of  tools  in 
every  kind  of  manual  operation  ;  the  care  of  the  person, — are 
all  so  many  acquired  or  artificial  linkings  of  action  with 
action,  or  action  with  sensation,  through  the  operation  of 
contiguous  adhesiveness. 

The  first  element  of  Mechanical  Acquisitions  concerns 
the  quality  of  the  active  instrument — tJic  vnisclcs.  All  the 
circunistancL'S  formerly  described  (p.  33o)  as  special  to  the 
association  of  movements — Muscular  Strengtli,  Spontaneity, 
and  Delicacy  of  Discrimination — co-oj^erate  in  promoting  our 
muscular  acquirements. 

The  next  thing  to  be  taken  into  account  is  the  delicacy  of 
the  semes  concerned  in  the  work  produced.     If  the  operation 
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is  to  make  a  paste,  or  briu;^  out  a  palish,  Touch  is  the  testing 
organ,  and  must  have  the  requisite  delicacy  ;  if  the  work  is 
judged  by  colour,  the  Eye  must  be  duly  sensitive  ;  if  to  play 
on  an  instrument,  the  Ear  must  discrtminute  the  slmdes  of 
Bound.  However  flexible  and  powerful  be  the  active  insti'u- 
ment,  it  cuu  never  transcend  the  feeling  ot  the  eflect  pro- 
duced. Tlie  most  delicate  fiugera  are  useless  for  musical 
performance,  when  the  ear  is  waotiug  in  a  corresponding 
delicacy  of  musical  perception.^ 

Thirdly,  we  need  to  estimate  the  motives  to  concmtmted 
aUcniion ;  of  these,  the  chief  m  a  taste,  interest,  or  liking  for 
the  occupation  itself ;  and  next  in  order  must  be  ranked  an 
agreeable  end  to  be  gained  by  means  of  it.  The  special  fasci- 
nation for  handicraft  iudustr}%  manifested  in  some  constitu- 
tions, is  a  mixed  feeling.  Part  of  it,  however, — perhaps  the 
largest  part — comes  from  tlie  muscular  and  sensitive  endow- 
ments themselves ;  when  these  are  of  a  high  order  there  is  apt 
to  be  an  accompanying  charm  in  their  exercise.  The  nicre 
possession  of  the  elements  of  skill — the  hand  and  the  sense — 
makes  it  a  pleasure  to  exercise  them  ;  this  is  not  merely 
fium  the  distinction  of  superiority  (a  motive  of  no  mean 
force),  but  also  from  the  concurrence  of  a  certain  amount 
of  feeling  w^ith  every  considerable  endowment  If  v;e  have 
a  powerful  and  flexible  active  organ,  wo  are  gratitied  by  its 
exercise.  In  like  manner,  as  to  the  sense  concerned^  we 
cannot  have  a  nice  ear  for  musical  pitch,  suoli  as  would 
favour  musicid  acquirements,  without  being  sns<!eptil>le  to 
the  pleasure  of  music  ;  and  the  same  is  true  of  colour. 

•  A»  regards  manj  kinda  of  roechiinical  msmlptiLition,  tho  QiufteaUr 
•vnstbilitjr  counU  twice,  being  a  property  of  the  orgun,  und  mlto  a  property 
of  tfav  «cn«Q.  Thu^  in  handling  «  dough,  or  tighUning  k  iiring,  tli«  aetttH? 
ooncvmcd  is  muscular,  iLod  the  nice  graduAlion  of  the  arm  and  Imnd  to  fiiit 
the  desired  efilM:!  b  also  a  muacoUr  discriminutioa.  Hencv  tnunttul  tuct,  or 
•kill  in  working  with  toola  or  inatmrncntf,  is  doubly  dcpt'iidcnt  on  tho 
moicaUr  endowment.  Even  where  tho  <flbct  Im  judged,  not  taciuidly«  or  lo 
M  to  bring  in  the  sense  of  re«iatance,  hot  by  the  eyo,  the  c^r,  or  the  taete* 
the  flfazibility  and  measured  gmduntion  of  the  activo  organ  invulvea  the  die* 
eriminatire  feeling  of  exjH^nded  ^*owfr,  which  att«chi«^  to  the  muM-'ular  a)sI««o, 
and  is  no  doubt  unequally  inanifwiiod  in  difiurvnt  ooutUtutiuns. 
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The  more  general  feelings  of  the  mind,  involved  in 
mechanical  ai^titude,  are  the  pleasure  of  Power  in  producing 
effects,  and  the  satisfaction  of  the  wants  and  desires  that  are 
the  final  end  of  industrial  occupation.  Apart  from  the 
motives  of  subsistence  and  gain,  there  is  in  many  individuals 
a  considerable  degree  of  interest  in  mechanical  operations, 
attributable  to  tlie  possession  of  the  main  aptitudes  for  the 
work.  Garden ing,  carpentry,  carving,  and  other  mechanical 
arts,  are  adopted  among  the  recreations  of  leisure  hours,  no 
less  than  music.  Louis  the  Sixteenth's  lock-making  has  a 
place  in  histury. 

64.  We  must  now  advert  to  the  circumstances  aiding  in 
mechanical  ac(|uisition,  that  depend  not  on  the  inborn 
peculiarities,  but  on  the  manner  of  going  to  work.  This  is  the 
practical  point.  In  the  army,  the  recruits  are  drilled  three 
times  a  day — iiuirniiig,  furenoun,  and  afternoon,  for  about  an 
hour  and  a  h.ilf  or  two  hours  each  lime.  They  have  thus 
a  meal  and  a  period  of  rest  between  each  drilling.  The 
main  points  to  be  attended  to  are  these  : — In  the  first  place, 
the  moiiicnts  of  greatest  bodily  vigour  and  freshness  are  to  be 
selected.  In  the  next  place,  the  exercise  ought  not  to  be 
continued  too  long  at  a  time  ;  when  the  muscles  and  brain 
are  once  tli<»rouglily  fatigued,  the  plasticity  is  at  an  end; 
nothing  is  gained  by  persisting  farther.  Lastly,  the  lessons 
ought  not  to  be  too  short  :  that  is  to  say,  a  certain  time  is 
requisite  to  get  the  body  into  the  set  that  the  exercises 
require.  Scarcely  any  exercise  of  less  than  half  an  hour's 
duration,  will  take  a  decided  hold  of  the  system.  To  hit  the 
mean  between  the  period  of  thorough  engagement  of  the 
organs  in  the  work  on  hand,  and  the  period  of  excessive 
fatigue,  constitutes  the  practical  judgment  of  the  drill-master 
in  every  department.  In  the  army,  where  the  time  of  the 
learners  is  completely  under  command,  the  system  of  three 
daily  les.«5ons  with  intervals  of  rest  and  refreshment  is  chosen 
as  the  best  arrang<Mnent  on  the  whole  ;  the  mental  disgust 
apt  to  be  generated  by  occupying  the  entire  strength  of  the 
system  upon  one  class  of  operations,  is  not  taken  into  account 
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In  the  discipline  of  early  education  in  general,  there  is  more 
Ynriety  of  interest,  and  it  is  possible  to  occupy  nearly  half 
the  day  continuously  upon  the  work.  But  the  army  system 
is  the  model,  in  circumstances  where  it  is  practicable  to  bruig 
the  pupils  together,  early  morning,  forenoon,  and  afternoon* 

The  rule  for  the  exercises  of  the  learner  is  very  difTerent 
from  the  rule  fur  the  practised  workman  at  his  work.  In 
this  last  case,  long  contiimed  and  uninterrupted  application  is 
best.  But  in  learnin;^  a  new  thing,  the  stress  of  the  attention 
very  soon  fatigues  the  brain  ;  so  does  the  committing  of 
bluuders  and  false  steps.  Moreover,  the  organs  unhabituated 
an  operation  are  less  ahle  to  sustain  it  When,  however, 
the  mechanical  routine  is  perfect,  and  the  parts  strengthened 
by  long  practice,  it  is  better  to  continue  at  work  for  a  number 
of  consecutive  hours. 

The  youth  learning  a  trade  keeps  the  same  hours  m 
e  w*orkmaiK  and  is  not  treated  as  an  army  recruit  or  a 
school-boy.  In  his  circumstances  the  plan  of  proceeding  ia 
different.  The  apprentice,  having  gained  sonje  one  single 
step,  befui'e  taking  auuther,  goes  on  repeating  that  process 
exactly  as  a  productive  workmaa  His  education  is  spread 
ver  a  longer  time,  and  is  largely  diluted  with  routine  work. 
his  makes  his  situation  tolerable  during  the  long  hours  of 
the  working  day.  It  is  when  the  rate  of  acquisition  is 
pushed  to  the  uttermost,  and  actual  production  is  disivgarded^ 
^tlmt  the  system  of  long  intervals  of  rest  is  most  necessai;)** 
I  Here,  as  elsewhere,  the  learners  progi'ess  is  vitally  de- 
pendent on  the  absence  of  any  other  engrossing  passion  or 
pursuit.  This  makes  it  uf  so  great  consc«iueuce  to  have  a 
liking  for  the  subject. 

VOCAL  OK  LINGUAL  ACQUISITIOXS. 

Although  the  acquisitions  of  the  articulating  organs,  in 
ch  and  languages,  follo\<r  the  very  same  general  laws  as 

•  I  fth<>nUl  tpmurk,  howPTcr,  that  it  is  annAtiml,  and  on  vnriouii  accounts 
,  to  riiiuire  uu  Appr^Dlico  to  work  the  fuU  limu  of  a  lall^-trAiiied 
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/.f  }.  iu,'.:i  ,u*t\.,'j< :.'.('.  ';!.:. r;;^  f,r  ::.rir.  a  speoLal  notice.  I 
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i  ,\t. 
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MMirt  mill  ii"Mdjir  nuuh's  prodiu'tivo  id*  musical  efloct. 

Wo  m1-.»  take  Inr  )'r;uUctl  that  a  iliscriminative  ear  will  be 
II  i.l.hlwc  c.n.  .'.o  lar  as  the  ictcntivcncss  depends  on  the  qua- 
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here  dispensetl  with.  The  sensitiveness  of  the  ear  to  aHicu- 
late  sounds  partly  agrees  with,  and  paiily  diflers  fi'om,  the 
musical  sense. 

The  first  stage  of  speaking  is  the  utterance  of  simple 
vowels,  or  of  simple  consonants  with  vowels  attached,  as 
ira,  ma,  pa,  hum.  The  sound  'aA*  is  the  easiest  exertion  of 
the  month ;  tlie  other  vowels,  e,  i,  o,  n,  are  niore  difficult 
positions.  The  labial  consonants,  m,  p,  b,  usually,  but  not 
always,  precede  the  dental  and  guttural ;  the  closing  of  the 
lips  being  a  very  easy  eftbii.  The  dental  letters,  d,  I,  t,  n,  and 
the  gutturals,  i,  g^  are  perhaps  equally  easy  by  nature;  the 
I  iBpirates  are  more  complex  and  difKcult.  Of  the  vibrating 
sounds,  the  hissing  action  of  the  s  is  sooner  arrived  at  than 
the  r.  For  this  last  letter  /  and  w  are  used,  as  tun,  wun,  for 
run. 

New  difficulties  appear  in  the  attempts  to  combine  two 
consonants  into  one  utterance ;  as  in  syllables  that  begin  and 
end  with  a  consonant.  Some  of  these  are  found  easier  than 
others ;  mam  is  easier  than  man,  and  this  than  muff ;  for  tlie 
reason  that  it  is  less  ditlicult  to  combine  two  labials,  than  a 
labial  with  a  dental,  or  a  guttural  The  eflect  is  seen  in  the 
word-corn  pounds  of  all  languages. 

There  are  two  stages  io  the  acquirement  of  articulate 
sonnds  ;  the  first  is  the  stage  of  Spontaneous  utterances,  and 
the  second  the  stage  of  Imitation,  In  both,  the  natural  flexi- 
bility or  variety  of  the  organs  must  be  coupled  with  delicacy 
of  the  ear  for  articulate  effects^  in  order  to  make  rapid  progress. 

The  joining  of  syllables  and  words  into  continuous  speech 
brings  into  play  a  further  exercise  of  the  associating  principle. 

We  must  ne^ct  add  the  element  of  Intonation  or  Cadence, 
This  is  among  the  accessories  of  musical  effect,  having  little 
in  common  with  the  principal  circumstances  in  Mnsic, — 
namely,  pitch,  with  its  liarmonies,  and  time.  In  spetiking, 
the  voice  risers  and  falls  in  pitch,  but  not  with  any  nice  or 
measured  gradation  ;  the  degrees  of  stre^ss  or  emphasis,  the 
ulteniate  rise  and  fall,  tbe  descent  and  >,Tadual  s«b:3idence  at 
ifae  closOi — are  among  the  characteristics  of  cadence,  or  the 


MJXBMU^mnB    tAW  Of  cosnGiriTT. 


intooatioa  nurth 
•rticulatioa, 

kind— aiflrt 


iir!iJ<^i 


as  ngufdji  Artkul  i 
lor  whkh  ihers  k  lUmi; 
mie  of  Ifae  embtd 
lima  the  fdavft 

on  Hue  wlioir 

for  retmuilietdy 

to  CooeeDtniSioii  are  nomcroiis  and 

famofm&f  to  tha  snbjeol-nmtler, 

» ia  aext  fai^gimplL    Apart  from 

Ve  a  gi«t  lik^or  eiyimDiiiii  of  arti- 

lii^  tk  ddrf  feaadalioii  wcmid  be  tht 

af  ^aiBB  aad  of  trnt,  n-ntleriiig  I 

•a  tfha  laianitntut  aiteutioo. 

at  in  Iht  oaae  of  tba 

Ike  kind  of  eradilioo 

ptfsou  ItaYo  of 

kjrale,aail  ia  gital  Imgrtal  aoiitiUitumi 

of  tboawiv  v»bal  i]ieai0ty.    It 

into  h%)i  litofary  poarer  of 

tlie  geatoi  of  Shakc^ieara^  we 

Ij  «Mipa^  Uai  a  Teiy  lax^s  aham  of 


af  tho  Hotter  Tocq;ae  soppoaea 

i  ut  atriagi  of  wofda  heard  aad  ntt^ 

I  of  aaaiai  wlili  thmga,  or  meanings. 

tke  wmm» — 6s%  laU^  Jolm,  with  the  objects 

We  &Either  aaKWsale  groopa  of  wonh^ — whole 


LEARNING  THIS  MOTHEK  TOKGUIL 


4t^7 


sentences  and  trains  of  sentences^  with  objects,  situatioiifl, 
actions,  purposes,  feelings,  and  so  on.  This  refers  us  back 
to  the  law  of  heterogcneoua  association  (§  32)  whereby  the 
adhesion  between  two  thiugs  is  ruled  by  the  respective 
tenacity  or  persistence  of  each ;  the  strong  pictoriul  njind, 
for  example,  being  disposed  to  remember  better  the  names  of 
visible  olijects*  Whatever  contributea  to  the  interest  or 
inipressiveness  of  the  subject-matter  increases  the  facility  of 
remembering  the  names*  The  strain  of  diction  is  thus  it 
clue  to  the  things  that  have  engaged  and  arrested  the  mind. 
Swift  could  have  acquired  the  magniloquence  of  Miltiin,  and 
Milton  might  have  made  himself  thorouglily  familiar  (as  he 
was,  in  some  d*'grce,  in  his  prose)  with  the  coarseness  of 
Swift,  so  far  as  concerned  mere  verbal  acquisition  ;  but  their 
vocabularies  were  made  up  under  their  respective  preferences 
for  the  subject  ^matter. 

Written  Language  introduces  thp  adhesiveness  of  the  eye 
for  Forms,  a  very  powerful  adjunct  in  verbal  memory  :  being 
an  important  aid  in  the  mother  too^jue,  and  a  principal  btmd 
of  adhe.sion  in  the  scholarly  recollection  oHanguages. 

68,  In  acquiring  Foreign  Languages  by  the  usual  methods, 
we  have  more  of  the  purely  verbal  associations  than  in  tlie 
mother  tongue.  We  do  not  usually  connect  the  names  of  a 
foreign  huiguage  with  the  objects,  btit  with  the  names  already 
learnt.  We  may  connect  sound  with  sound,  us  wheu  we  are 
tAUght  orally,  articulatiun  with  articulaliun,  or  mark  with 
mark  in  the  eye.  Thus  *domii3'  and  •  house'  may  be  ass**- 
ciated  as  two  soimds,  two  articulations,  or  two  sights;  usually 
we  have  the  help  of  all  three  ways  of  linking.  If  we  include 
the  act  of  writing  down  words,  which  embodies  them  also  in 
the  nerve  centres  of  the  arm  and  liand  (besides  concrntrating 
the  eye),  there  are  no  less  than  four  lines  of  adhe.sion,  in- 
volving two  senses  and  two  modes  of  mechanical  exertion. 

In  the  abseuce  of  a  good  contiguous  adhesiveness  for 
bdifferent  objects,  such  as  arbitrary  sounds  and  symbol.^, 
Ungual  acquisitions  are  necessarily  laborious  and  difficuU. 

69.  Oratorical    Acquisition    introduces   the  element  of 
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Cadence.  This  is  partly  created  iu  ourselves  by  the  spon- 
taneous flow  of  voice  becoming  modified  to  please  each  per- 
son's own  ear;  by  which  means  we  have  originality  of  cadence, 
whether  the  quality  of  the  creation  be  high  or  low.  But  for  the 
most  part,  it  is  acquired  by  hearing  others,  like  vocal  melo- 
dies. Many  forms  of  cadence  prevail  in  human  speech.  Each 
nation  has  characteristic  strains  of  this  kind ;  the  foreigner, 
however  perfect  in  the  pronunciation  of  the  words  of  another 
language,  is  detected  by  the  absence  of  the  national  manner 
in  his  spoken  melody.  Provinces  differ  in  the  same  country  : 
English,  Irish,  and  Scotch  have  their  peculiar  strains.  The 
orator  is  a  man  able  to  produce  a  great  variety  of  the  richest 
cadences,  just  as  a  singer  has  the  command  of  many  vocal 
melodies.  To  fit  articulate  language  into  the  forms  and  falls 
of  musical  articulation  is  the  orator's  art.  We  have  no 
artificial  means  of  expressing  or  representing  the  oratorical 
rhythm,  so  as  to  preserve  the  manner  of  a  great  orator,  or  to 
mark  the  differences  between  one  cadence  and  another ;  the 
notation  of  the  elocution  manuals  is  not  carried  fur  enough 
for  that.  But  we  can  readily  specify  the  general  conditions 
of  oratorical  acquirement.  The  abundant  and  various  action 
of  the  voice  by  primitive  constitution,  the  suscei>tiblc  ear,  the 
opportunity  of  hearing  many  and  good  varieties  of  the  elocu- 
tionist's displays,  and  a  strong  sustaining  interest  in  this  par- 
ticular effect,  are  the  essentials  ;  a  good  general  adhesiveness 
concurring. 

Cadence,  although  properly  a  spoken  effect,  is  transparent 
through  written  composition.  In  pronouncing  the  language 
of  Johnson  or  of  Milton,  we  fall  into  a  distinct  strain ;  this, 
too,  we  can  acquire  and  impress  upon  compositions  of  our  own. 
We  naturally  drink  in  such  cadences  as  are  most  suitable  to 
the  natural  march  of  our  own  vocal  organs,  and  such  as 
possess  the  greatest  charm. 

The  Metrical  form  of  language  imparts  a  special  pleasure 
to  the  ear ;  and  some  minds  being  highly  susceptible  to  it, 
are  disposed  to  remember  by  preference  composition  in  verse. 
Pope  '  lisped  in  numbers,  for  the  numbers  cama' 
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70,  By  science,  I  here  understand  the  artificial  symbolism 
and  niacJiinery,  requisite  for  expressing  the  laws  and  pro- 
perties of  the  world,  as  distinguished  froiH  the  actual  appear- 
ances of  thin^^s  to  the  common  eye.  of  wliich  I  have  already 
spoken  under  the  heads  of  natural  conjunctions,  successions, 
&c.  Thus,  a  treatise  on  Astronomy  is  a  mass  of  algebraical 
calculations  and  numerical  tables.  Nothing  can  well  be  more 
unlike  the  aspects  of  sun,  moon,  and  planets,  than  the  for- 
muliB  and  tables  expressing  the  sclentiflo  relations  of  these 
bodies. 

The  OafECT  sciences  range  from  the  extremely  abstract 
and  symbolical,  snch  as  ^latheniatics,  where  nature  in  its  ob- 
vious guise  is  utterly  excluded,  to  the  more  concrete  subjects 
of  Natural  History,  wherein  some  part  at  least  of  the  acqui- 
sition consists  in  storing  up  tlie  common  appearances  of 
animals,  plants,  and  minerals.  The  conditions  of  the  acquire- 
ment differ,  according  as  any  branch  is  nearer  the  one  or  the 
other  extreme.  Thus,  theoretical  Mechanics,  Astronomy,  and 
I  Optica,  come  under  the  mathematical  class.  The  experi* 
mental  parts  of  Chemistry,  Pliysiology,  and  Anatomy  niiproHcli 
the  other  end  of  the  scale  :  in  these,  the  adhesiveness  of  the 
I  fiatuml  history  mind  for  sensible  appearances  and  properties, 
is  of  the  highest  consequence. 

To  adveit  to  the  more  ahdraci  sciences,  which  represent 

jflcienco  as  most  opposed  to  our   unscientific  images  and 

I  notions  of  the  things  about  us  : — the  symbols  of  Arithmetic 

ftud  Mathematics  in  general,  the  symbols  and  nomcnclatuitJ 

of  Chtrmistry  (combining  proportions,  atoms,  <i'c,),  the  nomcn- 

jeUtnre  and  abstractions   of  Physiology    (cells,    corpusclea. 

[ultimate  fibres,  secreting  glands),  require  a  peculiar  cast  of 

intellect   for    their   acquisition  ;    and   they  are  so  far  of  a 

1  piece  tliat  the  mental  adhesiveness  suited  for  one  would  not 

[be  much  at  fault  in  any  other.     They  are  a  collection  of 

rbare  forms  not  remarkably  numerous,  which  are  to  be  held 

in  the  mind   with  great  tenacity,  and  to    be  accept^^d  as 
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Ibe    solo    f^presentalives    of  the    phenomena.      Tlie  9clt 
denial  that  enables  ns  to  dwell  among  algt^braical  sviubfi]]^ 
concpnfcrating  the  force  of  the  brain  upou  them,  Uj  the  mh 
atOQ  of  ill  Ibose  things  that  gratify  the  varfans  senses  anjt 
emotiotts,^ — thb  abaegntioQ^  so  tci  speak,  of  human  inteitst^ 
w    the    moral    peculiarity     of     the     mathematiciaii. 
is  not  necessary  that   the   mathematical    mind  shouW 
imtiroly  destitute  of  attraction  for  colour  and  beauty,  fti 
picturesqueness,  and  music,   but  it  is    necessary   for  sui 
ft  mind   to  cast  all  lh^?.se  out  of  the  view,  ami  to  grapp! 
vith   tlie    artificial    symbols   that   express    the    im{><>i 
truths  of  the   world.     The    interest   in    attaining  the  %\ 
and  certain  laws  of  the   universe,    is  the    ni»itive  for  id 
mersing  the  mind  in  such  a  cheerless  labyrinth  of  nncod 
charaeters ;  this  motive  being  once  strong  in  an  individa| 
the  other  chief  requisite  is  great  ^natural  aiUiesiveness  i 
arbitrary  symbols,  an   adhesiveness  that,  if   depending 
local  causes,  results,  in  a  considerable    ujeasure,  from  f 
moderate  degree  of  the  competing  sensibility  of  the  eye-^ 
feeling  of  Colour.     The  symbols  of  a  science  are  few  in  cq 
parison  with  the  words  of  a  language,  but  the  bold  of  \ 
one  must  be  much  mon?  severe  than  of  the  other.     A  cil^ 
used  as  a  diagram  in  Euclid,  must  make  a  deeper  impresiJ 
tlian  a  circle  as  an  alphabetic  letter.     Witli  Euclid's  ci 
has  to  be  associated  innumerable  lines  and  constructii 
which  can  never  Ik?  all  presented  to  the  eye  at  one  time, 
must  be  firmly  held  in  idea  alone,  ready  to  be  brought  U] 
the   hint   being   given  ;  to   the  alphabeticid  cia-le  thers? 
no  such  array  of  ideal  appeudagea ;  it  is  conceived  sital 
as  it  can  be  written,  and  only  as  regards  its  visible  difTerd 
from  the  other  letters  of  the  same  alpliabet     It  is  this 
plication  of  visible  figures,  with  a  multitude  of  associates 
possible  to  exhibit  at  once  to  the  eye,  and  which  yet  mus 
be  at  command,  that  gives  such  an  intellectual  charact 
scientilic   re^isonings.      The   Geometrician   must   retain^ 
connexion  with  a  circle,   all  the   constructions  of  Eucll 
Third   Book,   and,   if  need  be,   all   the  constructions  M 
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precede  and  give  foundation  to  these,  and  likewise  tlie 
language  that  represents  in  woixls  what  cannot  be  presented 
to  the  eye ;  all  which  puU  to  a  severe  test  the  cerebml 
adhesiveness  fur  uninteresting  forms,  !BIorcover,  this  adhesion 
must  rapidly  get  firm  at  every  step,  otherwise  the  earlier 
steps  of  a  dedtiction  wuiild  he  lust  before  the  later  were  Bjced. 
In  an  al^ebmical  problem,  where  x  is  put  for  omj  thing,  and 
y  for  another,  the  learner  must,  by  the  force  of  a  singlj  repe- 
tition, roraember  all  through  that  these  letters  stand  for  such 
and  such  things.  Persons  not  rapidly  impressed  with  these 
arbitrary  connexions,  are  unqualified  for  mathematics. 

In  Aritlimetic,  the  ciphers,  their  aibbliuns,  subtmclions, 
multiplications,  and  the  ducimid  system  of  reckoning,  are  of 
the  nature  of  associations  of  symbolical  forms,  and  require 
the  finn  concentration  of  the  mind  upon  arlutrary  signs  for 
the  sake  of  the  end  tliey  sen  e.  In  Algcbru,  the  same  opcm- 
tion  is  carried  to  a  higher  a»mplexity,  but  without  any  differ- 
ence in  the  nature  of  the  raaehmery.  In  Cieometry,  a  host  of 
definitions  have  to  be  remembei-ed  ;  that  is,  a  Hue,  a  space,  a 
square,  a  circle,  must  be  associated  with  certain  other  lines 
and  constrtictious,  with  the  assistance  of  language.  *  A  circle 
is  a  line  equally  distant  from  a  central  point*  The  associa- 
tion here  is  between  the  visible  aspect  of  the  circle,  with  its 
central  point,  and  a  line  drawn  from  the  centru  to  tho  cir- 
cumference, which  line  is  a  repi*esentulive  line,  and  may  be 
dniwii  anywhere  itiund  the  whole  compass  «»f  the  tigure.  This 
principle  of  representation  is  a  thing  of  tho  intellect  entirely  j 
fur,  in  addition  to  the  sensible  object,  there  is  a  fact,  or  a  mul- 
titude of  facts,  that  cannot  be  made  apparent  to  the  eye  at  one 
and  the  same  moment. 

In  the  cxpfritmnial  and  concrcfr  science^s — as  Ileat,  Elec- 
tricity, Chemistry,  Aiiatoiny,  ami  Natural  Hislury  in  geueml 
— the  consideration  of  the  actual  appearances  to  the  senses* 
mixes  hirgely  with  tlie  artificial  symbols  and  abstractions, 
and  hence  the  value  of  a  good  adhesiveness  for  colour  and 
shape,  for  touch,  and  even  for  tusto  and  smell,  in  staring 
up  the  objects  of  those  sciences.     The  Mathetnatical  mind 
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may  be  quite  at  fault  here,  just  as  the  Katunil  HisI 
is  apt  to  be  uu5«uitetl  for  tbe  luathematical  group  o4 
In  Anatoniy,  for  example,  there  is  a  vast  clHtaili 
ligaments,  muscles,  blood  vessels^  nerves,  &c,,  and  | 
adhesiveness  for  mere  colour  is  an  elemeut  in  thl 
tion,  as  with  a  map,  or  a  picturiid  laudscapcv  11 
adliesivencss  is  of  some  value  in  this  class  of  objeci 
the  varienis  olyects  of  the  natural  history  class-^ 
plants,  and  aniuuils,  all  which  are  handled  as  wel 
Thufl  it  is  that  there  are,  fur  the  Object  sciejiccs,  t 
of  scientific  minds,  represented  by  the  extreme  tern 
tnatica  and  Natural  History — the  abstract  or  arlij 
the  concrete  or  real.  As  regards  the  modes  of  huml 
or  fascinatioPi,  a  greater  number  of  classes  could  ba* 
pui-e  mathematics,  as  in  Al^nA>iu  and  Geometry,  woi 
different  set  of  votaries  from  malheniaties  applied  in  | 
Astronomy,  Optics,  &c. ;  and  the  natural  history  gri 
be  both  separated  from  experimental  Pijysics  and  C 
and  broken  up  into  its  component  membera,  A|| 
Geology,  Botany,  and  Zoology.  I 

71.  In  the  next  place,  as  regards  the  Surt^ 
we  have  one  comprehensive  science*  termed  Mini 
Science,  Mental  Philosophy,  Psycboloj^y,  &c. 

Although  the  science  of  mind  compi^ehends  ma) 
meua  of  an  object  character,  namely,  all  tire  o(ri 
observed  accompaniments  of  mind,  and  all  the  out 
plays  of  human  action,  thought,  and  feeling,  it  is  na 
essentially  based  on  the  consciousness  possessed  l| 
our  own  menial  states.  The  taking  cngoLzance  of  tj 
our  own  miud,  as  phenomena  to  be  known  and  stud 
of  the  meanings  of  the  name  *  consciousness/  j 
designation  is  self-consciousness,  or  the  power  of  inn 
Locke  applies  the  name  *  Eeilection '  to  this  operatic 
also  been  called  the  Internal  Sense,  because  it  is,  to! 
^vorld,  what  the  External  Senses  are  to  the  ohjcct  \vd 

There  is,  in  some  individuals,  a  apecial  aptitud 
department  uf  knowledge.     An  abundant  recollectic 
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ject  states — of  feelings  and  ideas  considered  as  to  their  mental 
sequences — is  necessary  to  the  mental  philosopher,  aud  is  of 
value  to  all  persons  requiring  a  knowledge  of  inind  tor  their 
respective  vocations ;  among  whom  we  may  instance  the 
Poet,  the  Historian,  the  Orator,  the  Politician,  the  Teacher, 
the  Preacher,  It  is  no  easy  matter  to  lay  down  the  precise 
intellectual  conditions  ol*  the  special  retentiveness  for  ilie 
phenomena  of  mind.  We  have  not  here  the  advantage  of  a 
distinct  organ  to  appeal  to,  as  witli  the  pictorial  memory,  or 
the  musical  memory ;  and  yet  it  is  an  indisputable  fact,  that 
feelings  and  the  euocessiona  of  ideas,  considennl  as  knowledge, 
arc  better  discriminated,  identified,  and  remembered  by  some 
men  tlian  by  others. 

A  good  general  adhesiveness,  coupled  with  a  motive  to 
concentrated  attention  on  the  laws  oi'  mind,  would  obviously 
go  a  considerable  way.  But  if  we  are  further  to  inquii-e  into 
the  circumstances  that  confer  a  select  and  special  power  of 
retaining  subject  states  in  the  memory,  like  the  susceptibility 
to  colour  applied  to  the  recol lection  of  visible  images,  we 
have  only  net^atbx  coudititms  to  appeal  to*  Given  a  certain 
plastic  energy  of  the  mind,  that  energy  will  be  directed, 
either  upon  the  objexit  world,  or  upon  the  subjeot,  or  upon 
both,  in  varjung  proportions.  If  there  be  an  almost  exclusive 
bent  towards  the  outward,  there  will  be  the  minimum  of 
mttention  paid  to  the  inner  world  of  the  subjective  consciuus- 
tiess.  If  the  outer  world  attmcts  us  in  only  n  moilerate 
degree,  there  will  be  large  surplus  of  force  available  for  the 
other.  Now,  it  is  not  difficult  to  assign  the  forces  and  dis- 
positions that  constitute  our  Object  regards.  They  follow 
strictly  the  object  side  of  our  being,  namely,  movement  ia 
the  first  instance,  and,  in  the  next,  those  sensations  that,  by 
connecting  themselves  closely  with  movcuient^  ant  kuiked 
upon  as  object  properties. 

Perhnps  the  foremust  circumstance  inclining  to  the  oLjec- 
tive  point  of  view  is  a  great  endowment  for  muscular  action 
in  all  its  forms.  In  some  minds,  the  forces  of  the  system  are 
profusely  inclined  towards  bodily  movenjent  and  activity. 
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This  induces  a  preponderating  object  attitude,  and  a  com- 
sponilitigly  reduced  subject  attitude*  A  certain  share  ol 
subject  existence  must  fall  to  every  sentient  being  :  plcamfi 
and  pain  nuist  always  be  recognised  and  acted  on.  Bat  tkt 
subject  existence  may  atnount  to  little  beyond   i  '  mii 

pain,  as  laotives  to  the  will.  That  further 
making  these  a  matter  for  study  and  reflection,  will  hi*  p 
vented  by  tlie  intense  pioneuess  to  bodily  niovcinetit  Wbci 
the  outward  piomptiug  13  less  than  onlinary,  the  pun* 
subject  existence  occupies  a  larger  space ;  the  feelings  a 
ideas,  being  more  attended  to,  are  better  kuowa  and  remei 
be  red 

It  is  well  known  that  wltfn  bodily  vigour  18  htgli,  and  t 
disposition  to  exert  it  correspondingly  great,  self-consciuusnei 
in  all  ita  forma  is  at  a  low  ebb.  Uhversely  advancing  yeat|j 
sickness,  and  confinement  of  tlie  energies^ — ibiow  the  mirj 
upon  itself  and  bring  forth  the  points  of  iDtrospi^ctive  regam 
in  the  shape  of  greater  knowledge  of  the  human  feeling 
more  symjmthy  wilh  others,  a  mumlizin^  tendency^  an4 
ethicnl  self-examination. 

Next  to  the  disposition  towards  bodily  1 

rank,   as   anti-subjective  tendencies,   the    ^  'j 

leading  object  senses,  as  Sight,  Hearing,  and  Touch.  M 
strong  sensibility  to  colour,  to  forni,  ur  to  artieulati?  uttcti 
ance,  operates  in  the  direction  of  object  reg;irtls ;  if  tlioa^ 
sensibilities  are  only  average,  or  below  average,  in  a  mind  d 
gre:it  compass,  a  lai^e  share  of  attention  will  fall  upon  ifa^ 
subject  states.  We  can  never  extinguish  the  object  ri^ardsj 
they  might  even  be  too  low  for  the  i>urpose»  of  mental  stud; 
the  miutl  must  exemplify  its  powers  by  w^orking  in  the  obj 
attitude,  in  order  that  we  may  study  these  powei-a. 

The  subjective  mind  is  more  than  usually  alive  to 
oriftinic    states,    which    have    very    little    object  i*^fercuc 
These  feelings  direct  us  at  most  to  the  body  itself,  wliicB 
is  no  doubt  an  object,  as  being  a  part  of  the  extended ;  but 
in  contemplating  it»  we  are  not  led  out  of  self  in  the  sanH 
decided  manner  as  in  viewing  other  objects.     Indeed,  by  fijc 
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ing  the  gaze  on  our  own  sensitive  parts,  we  may  produce  a 
new  subject  sensibility,  owing  to  the  associations  that  connect 
them  so  strongly  with  our  feelings.* 

BUSINESS*  OR  PRACTICAL  LIFE. 

72.  In  the  higher  departments  of  industry,  or  business — 
handicraft  labour  being  the  inferior  department — the  forces 
of  the  intelligence  have  a  wide  scope,  the  widest  next  to  pure 
science.  In  the  formalities  ami  machinery  of  business, — 
book-keopiTig,  calculation,  money-reckoning,  banking,  con- 
tracts, deeds,  acts  of  parliament,  &c. — wo  have  a  number  of 
dry  artificial  elements,  not  unlike  the  macliinery  of  the 
abstract  sciences,  but  touching  more  closely  and  frequently 
upon  things  of  universal  interest  In  fact,  the  superior 
brunches  of  industry, — commerce,  manufactures,  government, 
&c. — seem  well  adapted  for  the  great  majority  of  the  cleverest 
minds.  Tlie  pains  averted,  and  the  gratifications  procuit»d,  by 
wealth,  are  so  various  and  powerful,  as  to  stimulate  sti^ongly 
the  mass  of  human  beings ;  while  only  &  very  few  can  ever 
he  possessed  with  the  love  of  truth  in  the  abstract,  as  a 
dominant  sentiment  of  the  mind. 

73.  The  management  of  human  beings,  which  is  a  large 
department  of  practical  life,  proceeds  partly  upon  certain 
active  qualities,  that  give  a  natuiul  influence  and  ascendancy 


*  The  teodenci^fl  of  the  inind  townrdfl  •«n»tiofi,  or  the  iict4i«l,  aro 
opposed  10  two  things,  both  ioduded  under  one  n^mo,  Refloctiom  A  person 
irm/  he  ^von  to  Reflection,  in  tho  mmning  of  contt^niplAtion  or  mediUii'jn, 
atk  the  matters  of  the  object  world.  According  to  thU  aie«uiiog,  every  mian 
thi»l  ilitnlu  eeriously  on  anything  mufft  pnicti^t)  KuAection,  It  is  by 
Ing  beforoband  that  w^  save  ourselves  the  troublo  of  Actual  triuls  in 
if  inttiincee.  Thtj  unreflecting  and  activQ  temp^^rumont  would  pnefi^r  th*' 
ImL  A  tncithemAtieian,  a  physiologist,  a  [>oliticiaQ,  an  engine«r«  a  general, 
A  poot,  mudl  TfHcct  a  gttsat  deal ;  having  a  ceitam  acquaintanco  with  tho 
f«cts  of  Ihe  outer  world,  they  inujat  think  o?or  tSiOM  fiicts  in  oombinmg 
anew  for  their  scv«nil  purpustd. 
The  other  room  ing  of  Boflootton  (the  mcamng  in  Locke)  la  the  intro- 
iir«j  or  sirlf- conscious  rogitfdi^  as  now  dotcribod.  Sir  W.  Uamiaoa 
iiU  it  tho  Pri4i:Qtativo  FtACulty  for  tho  knowledge  of  titdf. 
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over  others,  and  partly  upon  a  Icnowledge  of  the  ways  and 
tempers  of  men.  Without  such  knowledge  in  considerable 
measure,  the  master  of  workmen,  the  teacher,  the  legislator, 
and  many  other  professions  besides,  can  hardly  be  said  to  be 
skilled  in  their  craft  It  requires  a  kind  of  observation  ren- 
dered difficult  by  the  very  causes  that  make  man  interesting 
to  man ;  for  those  passionate  feelings  that  arrest  our  gaze 
upon  our  fellows,  sway  the  mind  from  cool  judgments.  It  is 
not  so  easy  to  read  accurately  a  man  or  woman,  as  it  is  to 
read  a  mineral. 

A  person  engaged  in  any  work  should  naturally  be  alive 
to  the  end,  for  this  it  is  that  guides  his  hand.  The  builder 
sees  that  his  wall  is  rising  plumb  and  square.  But  in  acting 
upon  men  in  the  various  capacities  of  teaching,  ruling, 
persuading,  pleasing,  serving,  we  are  not  so  sensitive  to  the 
exact  result  of  our  attempts  as  in  dealing  with  the  material 
world,  nor  so  ready  to  adapt  our  movements  to  suit  the  end 
in  view. 

ACQUISITIONS  IN  THE  FINE  ARTS. 

74.  Tn  the  Fine  Arts,  there  are  produced  combinations, 
aggregates,  groupings,  rhapsodic  successions, — such  as  to 
yield  the  species  of  effect  termed  beautiful,  sublime,  pic- 
turesque, harmonious,  &c. ;  and  the  perception  of  those 
effects  is  Taste. 

The  artist  in  any  department  has  to  attain  the  power  of 
producing  these  combinations.  This  power  is,  in  the  first 
instance,  a  result  of  creative  spontaneity,  guided  by  the  sense 
of  the  effect  produced  ;  it  is  a  mode  of  the  natural  forth- 
l)utting  of  the  energies  of  the  voice,  or  the  hand,  as  in  the 
commencement  of  every  kind  of  active  fiiculty.  The  first 
musician  gave  scope  to  his  vocal  powers  at  random,  and 
gradually  corrected  the  action  according  to  his  ear.  When 
this  natural  outburst  took  some  definite  and  agreeable  shape, 
it  became  a  song,  a  melody,  caught  up  by  imitation  and 
handed  down  to  future  ages. 

A  large  part  of  every  artist's  power  necessarily  comes  by 
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acquisition,  or  by  tbe  operation  of  the  for^e  of  Contiguity, 
He  stores  np  the  combinations  protluced  by  previous  artists, 
and  fixes  in  his  niiml  those  that  he  produces  in  himself,  and 
gradually  rises  to  bis  highest  eltbrts  of  execution.  In  this 
acquisitive  process,  the  conditions  appear  to  be  the  following, 
of  which,  however,  the  enunciation  is  not  altogether  new  to 
the  reader. 

{!,)  A  keen  sensibility  and  adhesiveness  for  the  element 
or  tlie  material  that  the  artist  works  in.  The  musician's  ear 
must  be  sensitive  to  sounds  and  successions  of  sound,  by 
which  eiicu instance  he  is  able  to  acquire  a  large  stock  of 
melodies.  The  sculptor  must  have  a  keen  sense  of  contour 
and  form ;  the  painter,  of  form  and  colour ;  the  actor,  of 
dramatic  movements ;  the  poet,  of  language  and  the  usual 
subjects  of  poetry. 

(2.)  In  addition  to  this  sensitiveness  to  the  material  of 
the  ait,  we  must  note  the  special  sensibility  to  the  proper 
effects  of  ike  art ;  the  sense  of  melody  and  harmony  in  music, 
of  beautiful  curves  and  proportions  in  sculpture  and  architec- 
ture, of  those  last  with  coloured  effects  m  painting,  and  so 
forth.  I  take  for  granted  that  beauty  is  not  arbitrary, — that 
there  are  effects  thflt  please  mankinfl  gem.TaUy.  For  these 
the  artist  has  a  marked  prefeienee,  iind,  by  virtue  of  such  pre- 
ference, he  acquires  a  stronger  hold  of  what  causes  them,  than 
of  what  does  not  The  poet  needs  a  large  disinterested 
adhesiveness  for  the  concretes  of  nature  and  the  incidents  of 
humanity,  but  with  this  alone  ho  would  be  indistinguishable 
from  a  Ixirn  naturalist :  the  disinterested  adhesiveness  must 
I>e  qualified  by  a  special  fiiscination  for  things  that  have  a 
poet's  interest,  so  as  to  alter  the  proportions  of  his  impressi- 
biliiy,  and  give  the  preponderance  to  one  special  class  of 
appearances,  Not  all  trees,  and  all  mountains,  and  all 
vfigifttation,  and  all  displays  of  human  feeling,  should  impress 
alike  either  a  painter  or  a  poet 

(3.)  An  artist  is  to  a  greater  or  less  extent  a  mtchnnical 
workman^  and  improves  in  his  art  according  as  he  attain«t  in 
Ibe  requisite   mechanical  0|>erative  skill     The  singer^  the 
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orator,  the  actor,  must  cultivate  the  voice.  Tlie  painter  and 
the  sculptor  are  persons  that  would  soon  learn  any  handicraft 
operation  of  the  artisan's  workshop.  The  poet,  however,  like 
the  abstract  thinker,  may  dispense  with  this  musculai*  element 
of  character. 

HISTORY  AND  NARRATIVE. 

75.  Tlie  successions  of  events  and  transactions  in  human 
life,  remembered  and  related,  make  History.  A  considerable 
portion  of  each  one's  stock  of  recollections  is  made  up  of  such 
materials. 

The  transactions  and  events  wherein  we  have  been  our- 
selves present,  impress  themselves  on  the  mind  as  pictures  of 
living  men  and  women,  their  various  manifestations,  and  the 
appearances  and  situations  of  tilings  abvuit  them.  It  is  thus 
that  we  retain  the  impression  of  a  public  assembly,  a  military 
spectatile,  a  i)ageant,  a  play,  or  any  of  the  daily  ongoings  of 
private  society  or  of  ordinary  business.  The  ])ictorial  mind 
is  fully  alive  and  susceptible  to  such  things,  and  is  tested 
by  retaining  them.  The  retentiveness  is  heightened  by  the 
general  interest  in  human  beings,  and  by  the  specific  or 
personal  interest  that  belongs  to  the  transactions.  The 
soldierly  feeling  fixes  the  mind  upon  battles,  reviews,  and 
military  movements  ;  the  trader  is  arrested  by  markets  and 
commercial  enterprise ;  the  politician  wakens  up  to  diplo- 
matic oongn^sses  and  debates  ;  the  sporting  mind  is  alive  on 
the  race-course ;  the  family  interest  excites  the  attention 
upon  the  incidents  of  the  domestic  circle. 

A  single  transaction  deliberately  witnessed  is  often  able 
to  stamp  itself  in  the  memory  for  life.  There  soems  to  be,  in 
the  case  of  human  events,  an  excei)tion  to  the  law  of  Repe- 
tition, or  to  the  usual  necessity  for  passing  a  thing  before 
the  mind  many  times  in  order  to  make  it  coherent.  But  we 
are  able  to  account  for  the  seeming  anomaly.  For,  in  the 
first  place,  such  transactions  are  usually  slow ;  that  is, 
they  keep  the  attention  awake  for  a  length  of  time  before 
tney  are  comi)leted ;  a  single  horse  race,  if  we  include  the 
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preparations,  will  en^ge  the  mind  for  an  hour  together; 
while  Some  transactions  occupy  days  and  months,  being  the 
subject  of  frequent  attention  all  thiuugh.  But,  what  is  moro, 
many  past  eventa  are  frequently  brought  to  mind ;  and 
every  such  occasion  is  a  mental  repotitioiL  After  hoing  pre- 
sent at  an  exciting  spectacle,  our  thoughts  keep  thtiuiselves 
i*ngagcd  upon  its  details  ;  and,  in  the  retrospect,  we  expand 
our  attention  upon  things  that  wore  but  humedly  glanced  at, 
as  they  passed  before  the  actual  view.  Such  rehearsal  in  the 
inind  after  the  reality  has  passed,  is  a  great  means  of 
impressing  tlie  events  of  our  ijcrsonal  experience.  The 
degree  of  emotional  interest  attaching  to  them  displays  its 
eflScacy  in  bringing  about  their  moi^  or  less  frequent  recall 
What  is  indiffei-ent  passes  away,  and  is  never  dwelt  upon 
afterwards  ;  what  has  excited  us  at  the  time  excites  us  in 
the  remembrance,  and  secures  a  large  space  in  our  ideal 
meditations.  Provision  is  thus  made  fot-  coris<vHtlating  in  the 
memory  a  train  of  circumstances  that  do  not  admit  of  being 
repeated  in  the  actuality.  We  are  enabled  to  recall,  in  after 
years,  all  the  leading  tmnsactions  that  are  now  going  on 
around  tis ;  we  can  describe  the  incidents  connected  with 
our  family,  our  village,  our  city,  our  school,  our  places  of 
business,  recreation,  or  worship  ;  we  can  live  over  again  in 
minute  detail,  the  scenes  that  had  an  intense  pleasurable  or 
painful  inten.^st  at  the  time. 

76.  The  transactions  that  we  know  by  hearsay,  or  the 
o&rrative  of  othei-s,  impress  themselves  somewhat  differently. 
"We  have  no  longer  the  actual  scenes  presented  to  our  virion. 
They  are  represented  by  words,  and  the  recollection  is  modi- 
fied by  the  circumstances  affecting  verbal  adhesion.  If  we 
make  the  extreme  supposition,  that  the  hearer  of  a  narrative 
has  his  mind  carried  at  once  to  the  scenes  and  events  them- 
selveB,  and  is  able  to  realise  them  with  an  almost  living 
fbroe»  the  case  is  not  dilTerent  from  the  foregoing ;  the  wortls 
ans  made  use  of  to  hoist  the  scenes,  and  then  drop  away.  But 
there  are  few  people  that  have  this  vivid  power  of  conceiving 
ihu  rtsalitie^  of  narrated  trimsactions.     In  general,  ti»e  verbal 
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succession  of  the  narrative  is  itself  a  medium  ef  holding 
together  the  events  contained  In  it,  and  the  recollection  ij  i 
mixture  of  adhesions,  pictorial  and  verbal. 

Written  hist^^ry  may,  therefore,  be  retained  by  a  good 
verbal  menioiy.  Wliere  the  tlxread  of  pictured  eveuu  kai 
snapped,  t!ie  thread  of  verbal  succession  in  the  prinlcd  pagt 
may  sufliee  ;  the  power  of  recollection  on  the  whole  ia  inegQ^ 
larly  divided  between  the  two. 

OUR  PAST  LIFE, 

77.  The  train  of  our  Past  Existence,  as  a  whol^  is  tnado 
coherent  in  the  mind  through  conti^oiity,  and  can  be  recalled 
with  more  or  less  minuteness  according  to  the  sti^ength  of  thft' 
adhesion.  In  any  subject  that  is  complicated  with  detail 
only  a  few  prominent  features  usually  cohere ;  as,  for  example^] 
the  striking  parts  of  a  landscape,  or  incidents  of  a  history 
and  such  is  the  case  with  the  great  complex  currents 
each  one's  individual  existence. 

This  current  is  made  up  of  the  elements  contained  in  tlie^ 
foregoing  heads  of  this  chapter*     It  embraces  all  our  actiou; 
all  our  sensations,  euK^lious,  volitions,  in  tbe  order  of  the 
occurrenca     It  ia  the  track  descriht»d   by  each  individui 
through  the  world  during  his  sojourn  therein  ;  it  compi 
all  that  he  has  done  and  all  that  he  has  been  impressed  vfitl 

Under  the  previous  head.  I  have  spoken  of  the  stream 
history,  or  the  current  of  events  passing  before  the  (tyas  of  a| 
spectator  supposed  to  be  passiva  But  spectatorship  of 
is  going  on  about  us,  does  not  express  the  whole  current  ol 
our  remembered  existence ;  there  is  wanting  the  series  of  our 
own  doings  and  transactions.  When  what  we  have  dotu  is 
added  to  what  we  have  seen  and  feU,  the  history  of  adf  is 
complete. 

llie  distinguishing  feature  of  the  present  case^  therofc 
is  the  remembrance  of  our  own  actions  according  aa  thi 
happened.    \Miat  is  the  nature  of  the   bond   that  cemanti 
things  done  by  us,  and  not  simply  witnessed  ? 

78.  In  the  first  place^  many  of  our  movements  consist  in 
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clmnging  the  spectacle  about  us,  or  in  producing  a  series  of 
appearances  to  the  eye,  or  of  effects  on  the  senses  in  genoraL 
Thus,  when  we  walk  out,  we  bring  before  our  eyes  a  stream 
of  houses,  shops,  streets,  fields ;  and  the  impression  of  the 
walk,  the  coherent  trace  that  it  leaver  in  the  brain,  is,  in  part 
at  least,  pictorial,  just  as  if  we  stood  still  and  saw  the  scones 
shifted  in  the  same  order.  So,  our  work  often  consists  in 
producing  changes  seen  and  retneniliered  as  sensible  appear- 
ances. The  ploughman's  active  day  is  partly  summed  up  in 
the  furrowed  field  that  is  pictured  in  his  miud  in  the  eveuiug 
retrospect.  Hence  remembei*ed  actions  may  be  to  a  great 
extent  remembered  appearances ;  so  fur,  the  case  now  in 
hand  is  in  no  ways  diHerent  from  the  preceding. 

It  is  evident,  however,  that  there  must  be  a  remembmnce 
of  actions  by  themselves,  as  well  as  of  the  changes  that  they 

^  bring  before  the  view,     AVe  do  in  fact  have  a  recollection  of 

y  our  own  active  states  as  sucli ;  we  can  describe  the  movt*- 
inents  made  by  us,  the  feelings  of  pleasant  exercise,  laborious 
exertion,  or  reposing  fatigue,  that  we  have  successively  gone 
through  in  a  given  day,  week,  or  month. 

This  takes  us  back  to  what  was  laid  down,  at  the  com* 
luencement  of  the  present  chapter,  on  the  Ideas  of  movement 
ftud  action.     I  endeavoured  to  show  that  these  are  formed  by 

^fcre-actuating  the  circles  of  movement,  but  so  aa  to  come  short 
of  tlie  full  stimulus  required  by  the  action  itself;  the  re- 
membrance of  striking  a  blow  is  in  reality  all  but  to  repeat 

■  the  act,  the  restraining  of  the  full  display  being  sometimes  a 
ronsiderable  effort  Now,  succei^sive  actions  cohere  l»oth  as 
actions  and  as  ideas ;  we  may  either  perform  an  action  out* 
rights  or  stop  short  at  the  mere  idea  or  vestige  of  the  action* 
Much  of  our  life  is  spent  in  going  over  remembered  and  ideal 
actions;  and  when  we  recover  a  work  done  by  us,  merely  us 
a  matter  of  history,  and  not  for  the  purpose  of  doing  the  work 
again,  the  vestige,  or  idea,  of  the  tliffcrent  steps  is  what  passes 
along  the  mental  tracks.  These  vestiges  of  movement  exe- 
cuted are  as  nuilly  and  truly  mental  possessions,  or  ideas,  as 
the  remembered  pictures  of  the  external  world  through  tim 
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eye.  We  can  revive  one  or  other  in  the  ideal  form  ;  and,  in- 
asmuch as  our  sensations  are  all  unavoidably  mixed  up  with 
movements,  our  recollections  are  usually  a  mixture  of  the  two. 

Now,  in  recalling  a  series  of  movements,  as,  for  instance, 
a  dance,  simply  for  our  own  gratification,  because  of  the 
agreeable  feelings  that  they  gave  in  the  reality,  we  do  nothing 
but  revive  those  vestiges  or  diminislied  currents  that  suffice 
for  the  purpose  of  a  recollection.  This  is  to  live  our  liistory 
over  again  in  idea.  And  when  we  have  acquired  the  power 
of  numing  all  the  various  movements  in  succession,  the 
ideas,  as  they  successively  repossess  the  various  organs, 
suggest  tlie  names  of  the  different  steps,  and  we  can  then 
narrate  the  whole  in  language.  It  is  this  power  of  narrating 
that  we  usually  term  the  recollection  of  an  event,  and  that 
constitutes  liistory.  With  the  power  of  language  that  belongs 
to  human  beings,  it  liai)pens  that  our  recollect  ions  of  what 
wo  have  gone  through,  do  not  occur  as  pure  ideas  of  the 
iictions  and  scenes  themselves,  but  as  ideas  mixed  up  with 
verbal  descriptions,  which  last  are  constantly  disposed  to 
intrude  themselves  into  our  recollections,  even  when  these 
are  not  coninninicated  to  any  one. 

The  iirm  adhesion  of  the  ideas  or  vestiges  of  our  active 
movements  is  a  case  of  muscular  contiguity,  like  the  adhesion 
of  the  actions  themselves  in  accpiiring  mechanical  habits.  I 
cannot  find  any  other  law  for  the  association  of  ideas  of  move- 
ments than  for  actual  movements.  1  liave  already  endea- 
voured to  discuss  the  circumstances  favourable  to  the  adhe- 
sion of  muscular  trains,  and  these  would,  1  conceive,  hold  in 
the  present  cas(»  also.  People  that  liave  a  facility  in  acquiring 
mechanical  habits,  would,  in  general,  have  an  equal  facility 
in  remembering  the  steps  of  any  performance  that  they 
had  gone  througli.  The  greater  instance  implies  the  less; 
the  adhesion  of  the  movements  in  full  involves  the  adhesion 
of  the  currents  that  stop  sliort  of  movement. 

The  case  is  altered,  as  above  remarked,  by  tlie  intrusion 
of  language  or  exj)ression  ;  in  so  far  as  we  lely  ui)on  this, 
our  remembrance  will  be  easy  or  dilUcult  according  as  our 
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otlhesiveness  for  langujige  is  strong  or  feeble*  This  is  not 
the  only  instance  of  impressions  retained  by  tlie  help  of  some 
foreign  machinery  more  adhesive  than  themselves.  We  have 
seen  the  same  thing  iu  the  retention  of  the  sensations  of  tha 
inferior  senses. 

79.  Our  past  life  may,  therefore,  be  conceived  as  a  vast 
stream  of  spectacle,  action,  feeling,  volition,  desire, — inter- 
mingled and  complicated  in  every  way,  and  rendered  adherent 
by  its  unbroken  continuity.  It  is  impossible,  however,  to 
associate  equally  £^1  the  details,  so  as  to  recover  them  at 
pleasure;  only  the  more  impinassive  facts  remain  strung 
together  in  recollection.  The  larger  epochs  and  the  stirring 
incidents  readily  come  to  our  recollection,  when  we  go  back 
to  some  early  starting  point ;  wliile  the  minor  events  fail  to 
appear  on  the  simple  thread  of  sequence  in  time,  and  are 
recalled  only  by  the  presence  of  other  circumstances  that 
serve  to  link  them  with  the  present  It  is  our  custom^  iu 
recalling  the  past,  to  string  together  events  in  new  con* 
nexions,  as  when  any  one  recites  the  history  of  their  early 
etlucatioD,  selecting  out  of  the  miscellaneous  stream  the  inci- 
dents relating  to  that  one  point  Our  individual  history 
becomes  thus  broken  up  into  sections  and  partial  narratives  ; 
and  to  recover  the  total  current,  we  should  lind  it  requisite 
to  collect  these  into  one  great  sequence,  upon  the  thr^^ad  of 
strict  8Uccessior»  in  order  of  time. 

80.  1  have  thus  presented  a  s^Bries  of  examples  of  the 
working  of  the  Retentive,  or  adhesive,  property  of  the  Intel- 
lect As  tlie  subject  proceetls,  there  will  be  other  oppor- 
tunities of  adding  to  the  illustration.  The  special  branch  of 
Moral  acquisitions,  or  Habits,  will  best  find  a  place  in 
treating  of  Volition.  There  now  only  remain  some  general 
observations  on  the  nature  of  this  great  adhesive  force. 

(1.)  Throughout,  we  have  assumed  superiority  in  acquisi- 
tion to  depend  partly  on  general  conditions — Repetition, 
Concentration,  and  the  Adhesiveness  of  the  mind  as  a  whole ;, 
and  partly  on  special  or  local  endowments.  The  only  doubt- 
ful point  is   the  adutive  sliarea  of  the  general  adhesive- 
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ness,  aud  of  the  local  endowments  of  the  senses  and  moving 
organs.  There  is,  certainly,  a  presumption  in  favour  of  a 
contrast,  from  the  essential  difference  between  sense  and  in- 
tellect, notwithstanding  their  intimate  connexion  and  depend- 
ence. Anatomically  the  two  are  thought  to  be  separately 
embodied;  the  senses  being  more  related  to  the  ganglia  of 
the  brain  ;  the  intellect  to  the  convoluted  hemispheres. 

Besides,  there  are  individuals  distinguished  as  learners 
generally ;  they  may  not  succeed  in  all  subjects  alike,  but 
they  have  an  aptitude  for  acquirement  so  extensive  as  not  to 
be  properly  referable  to  endowments  of  the  special  senses. 
When  we  find  a  man  almost  equally  accomplished  in  mecha- 
nical art,  fine  art,  language,  science,  business,  we  regard  the 
case  as  coming  under  general  reteutiveness,  and  not  under  an 
aggregate  of  high  sense-endowments.  Lastly,  many  of  the 
lower  ani mills,  as  the  dog,  have  sense-endowments  of  the  first 
order.  If  we  judge  them  by  the  proper  test  of  a  sense — 
delicate  discriuiination,  they  will  bear  comparison  with  human 
beings,  even  in  Sight  and  in  Hearing,  not  to  mention  their 
superiority  in  Smell.  lUit  their  powers  of  memory  do  not 
correspond  ;  and  we  must  represent  the  inferiority  as  attach- 
ing to  the  intellectual  region  strictly  so  called,  or  whatever 
imparts  the  retentive  power  on  the  whole. 

(2.)  In  the  second  place,  I  may  advert  to  the  known  superi- 
ority of  early  years  as  regards  this  force  or  plasticity.  It  is  im- 
possible to  state  with  any  precision  the  comparative  uitensity 
of  the  adhesive  growth  at  different  ages,  but  there  can  be  no 
doubt  of  the  fact  of  its  gradually  diminishing  from  infancy  to 
old  age.  iJodily  acquisitions  are  easiest  while  the  organs  are 
still  flexible,  apart  from  the  plastic  adhesiveness  of  the  bmin; 
hence  a  maximum  age  is  lixed  for  admitting  recruits  into  the 
military  service.  At  the  present  time,  I  believe  the  age  of 
twenty-three  is  the  extreme  term  of  admission.  Up  to  this 
age,  any  bodily  habit  is  easily  assumed  ;  the  moral  discipline 
of  obedience  is  also  comparatively  easy.  But  for  both  the 
one  and  the  other,  the  earliest  years  are  the  best,  ^ye  must 
always  take  account  of  the  obstruction  arising  from  adverse 
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bents  and  acquisitions.  In  matters  where  the  bodily  and 
inuiital  system  are  not  pre-occupied,  the  age  of  twenty-five 
is  a  very  plastic  age,  as  for  exarapte,  in  learning  businea^- 
fornxB,  languages,  or  science.  On  the  other  hfind,  the  volun- 
tary command  of  the  attention  is  greatest  in  mature  life. 

(3.)  We  remark,  finally,  that  there  is  a  tempomry  adhe- 
siveness as  distinguished  from  what  is  enduring  or  per- 
manent. I  may  convey  a  long  message  from  one  room  to 
another,  but  be  unable  to  reproduce  it  next  day.  The 
endurance  of  the  first  impression,  while  the  mind  is  wholly 
occupied  with  it,  is  no  surety  for  its  being  retained  for  a 
week  or  a  mouth  to  come. 

The  illustration  in  this  chapter  has  been  mainly  directed 
the  enduring  acquisitions.  AVe  have  generally  under- 
the  retainability  of  an  impression  to  mean  the  power  of 
Irecalling  it  at  any  future  time,  however  rcmota  But  it  is 
Inecessar}^  to  take  account  of  the  tendency  of  all  acquisitions 
I  to  decay  by  time ;  the  rate  of  decay  being  dependent  on 
|various  circumstances,  and  chiefly  on  the  decay  of  the  brain 
litselt  It  is  observed  that  the  impressions  that  survive,  in 
I  extreme  old  age,  are  those  of  early  years. 

To  keep  our  acquisitions  from  decaying,  it  is  requisite 

[that  they  should    be    occasionally  revived      A  language 

I  acquired  in   early  years  may  be   utterly  lost   by  disuse ; 

whereas,  if  kept  up  till  mature  age,  it  will  be  fixed  for  life, 

^Sustained    practice    seems    particularly    necessary  in.  early 

lucation:  children*s  acquisitions  are  very  liable  to  decom- 

if  not  kept  up  and  confirmed  by  new  additions.     No 

precise  laws  have  ever  been  ascertained  in  this  depuiiment 

of  the  human  mind. 

The  system  of  cramming  is  a  scheme  for  making  tern- 
porarj'  acquisitions,  i-egardlesa  of  the  endurance  of  thera. 
Excitable  brains,  able  to  command  a  very  great  concentra- 
tion of  force  upon  a  subject,  will  be  proportionably  impressed 
for  the  time  being.  By  drawing  upon  the  strength  of  the 
^future,  we  are  able  to  fix  temporarily  a  great  variety  of  im- 
pressions, during  the  exaltation  of  cerebral  power  that  the 
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excitement  gives.  The  occasion  past,  the  brain  must  lie  idle 
for  a  corresponding  length  of  tinje,  whUe  a  portion  of  the 
excited  impressions  will  gradually  perish  away.  This  system 
is  unfavourable  to  permanent  acquisitions;  for  these,  the 
force  of  the  brain  should  be  carefully  husbanded  and  tempe- 
rately drawn  upon.  Every  period  of  undue  excitement  and 
feverish  susceptibility  is  fraught  with  great  waste  of  the 
plastic  energy  of  the  mind  on  the  whole. 


CHATTER   IT, 


AGBEEMENT— LilW  OF  SIMILARITY, 

Fr€sc7it  Actions,  Sen&ations,  Tlioughts,  or  Emottans 
t^nd  to  revive  their  Like  among  prcpiom  Im- 
presaious,  or  States, 

1.  /CONTIGUITY  joins  together  things  that  occur  together, 
^  or  that  are,  by  any  circurastaace,  presented  to  thi*. 
mind  at  fhc  same  fime ;  as  when  we  associate  hent  with  light, 
a  falling  body  with  a  concussion.  But,  in  addition  to  thU 
link  of  reproductive  connexion,  we  find  that  one  thing  will, 
by  virtue  of  Similarity,  recall  another  separated  from  U  in 
timi,  as  when  a  portrait  recalls  the  original. 

The  second  fundamental  property  of  Intellect,  termed 
Consciousness  of  Agreement,  or  Similarity,  is  a  great  power 
of  mental  reproduction,  or  a  meons  of  recovering  past 
mental  states.  It  was  noticed  by  Aristotle  as  one  of  the 
links  in  the  succession  of  our  thoughts. 

Aa  regards  our  hnowhdijc^  or  perception,  of  thingt*,  the  con- 
BOtoomesfi  of  Agreement  is  second  only  to  Discrimination,  or  the 
oonscioasnesB  of  Difference,  When  wo  know  a  thing,  wo  do  so 
by  its  differences  and  its  agreemonts.  Onr  fall  knowledge  of  red, 
is  our  having  contrasted  it  with  all  other  colours,  and  our  having 
compared  it  with  itself  ^id  with  its  varions  sbades.  Dnr  know- 
ledge of  a  chair  is  made  up  of  our  experiences  of  the  distinction 
between  it  and  other  articles  of  furniture,  <3kc.,  and  of  tbe  Agree* 
ment  between  it  and  other  chairs.  Both  modes  are  involved  in 
a  complete  act  of  cognition »  and  nothing  else  (except^  of  coarse, 
tlie  Hetentiveness  implied  in  tlte  one  and  the  other)  is  necessftry. 
Our  knowledge  of  man  is  tbe  sum  of  the  points  of  contrast  between 
a  man  and  all  other  tilings,  and  the  sum  of  tbe  points  of  identity 
on  comparing  men  with  one  another.    Oar  increase  in  knowledge 
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18  constantly  proceeding  in  both  directions  :  we  note  new  diiwi  | 
encefi,  and  also  new^  agreements,  among  our  ox|iepieDce8,  cjljert] 
and  subject.  Wo  do  not  hc^gin  to  be  conscious  till  we  hftT«  tbtl 
shock  of  differonoo ;  and  wo  cannot  miike  that  analysis  of  oot'  ] 
conscions  states,  called  the  recognition  of  plurality,  combinjitinii,! 
or  complication,  till  we  discover  agreements,  and  refer  each  parl^ 
of  tbe  impi^ession  to  its  like  among  our  previous  impreaakma.  To 
perceive  is»  properly,  to  i^ecognize,  or  identify. 

2,  Some  preliminary  expliumtion  of  the  kind  of  nJation- 
ship  subsisting  between  the  two  principles  of  Contiguity  and 
Similarity,  is  requisite  in  order  to  guard  against  mistakes, 
and  especially  to  prevent  misapprehension,  as  to  the  separatft 
existence  of  the  two  modes  of  action  in  the  mental  frame* 
work.     When  the  cohesive  link  between  any  two  coutiguouii 
actions,  or  images,  is  confirmed  by  a  new  occurrence  or  repe- 
tition, obviously  the  present  impression  must  revive  the  sum' 
total  of  the  past  impressions,  or  reinstate  the  whole  meo' 
condition  left  on  the  occasion  immediately  preceding.     Thu^^ 
if  I  am  disciplining  myself  in  the  act  of  drawing  a  round 
figure  with  my  hand,  any  one  present  effort  must  recall  the 
state  of  the  muscular  and  neiTOUS  action,  or  the  precise  bent 
acquired  at  the  end  of  the  previous  effurt,  while  that  effo; 
had  to  reinstate  the  condition  at  the  end  of  the  one  preced 
ing,  and  so  on.    It  is  only  in  this  way  tliat  repetitioa  can 
of  any  avail  in  confirming  a  pliysieal  habit,  or  in  forming  ai 
intellectual  aggregate.     But  this  reinstatement  of  a   fomn 
condition  by  a  present  act  of  the  same  kind,  is  really  and 
tmly  a  case  of  the  operation  of  the  associating  principle  of 
similarity,  or  of  like  reculling  like;  and  we  here  plainly  see^ 
that  without  such  recall,  the  adhesion  of  contiguous  things 
would   be    impossibla     Hence  it  would  appear,   that 
through  the  exposition  of  Contiguity,  the  principle  of  Simi 
larity  has  been  tacitly  assumed ;  we  have  everywhere  takei 
for  granted,  that  a  present  occurrence  of  any  object  to  tl 
view,  recalls  the  total  impression  made  by  all  the  previoi 
occurrences,  and  adds  its  own  effect  to  that  total 

But,  by  thus  tacitly  assuming  the  power  of  anything 
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present  to  reinstate  the  past  impressions  of  the  same  thing, 
we  restrict  ourselves  to  those  cases  where  the  reinstatement 
is  sure  and  certain,  in  fact  to  cases  of  absolute  identity  of  the* 
present  and  past  Such  is  the  nature  of  the  instances  dwelt 
upon  in  the  previous  chapter :  in  all  of  them,  the  new  move- 
ment, or  the  new  image,  was  supposed  precisely  identical 
with  the  old,  and  went  simply  to  reinstate  and  to  deej»eu 
an  impression  already  nnule*  We  must,  however,  now  pass 
beyond  this  field  of  examples,  and  enU'V  upon  a  new  class 
where  the  identity  is  only  partial,  and  is  on  that  account 
liable  to  be  missed  ;  whore  the  restomtion,  instead  of  being 
sure,  is  doubtful ;  and  where,  moreover,  the  reinstatement 
serv^es  higher  purposes  than  the  mere  iteration  and  deepening 
of  the  impression  already  made.  In  all  menta.1  restorations 
whatsoever,  both  Contiguity  and  Similarity  are  at  work  ;  in 
one  class,  the  question  is  as  to  the  sutficiency  of  the  con- 
tiguous bond,  the  similarity  being  sure ;  in  another  class»  the 
question  is  as  to  the  sufficiency  of  the  attractive  force  of  the 
likeness,  the  contiguous  adhesiveness  being  believed  certain. 
If  I  chance  to  meet  with  a  person  I  ha\'e  formerly  seen,  and 
endeavour  to  I'^member  his  name,  it  will  depend  upon  the 
goodness  of  a  cohesive  link  whether  or  not  I  succeed  ;  theiij 
will  be  no  difficulty  in  my  recalling  the  past  irapi-ession  of 
Ilia  personal  appearance  through  the  force  of  the  present 
impression ;  but  haWng  recalled  the  full  tot^d  of  the  past 
impressions,  I  may  not  be  able  to  recover  tlie  accompatiiment 
of  the  name ;  the  contiguity  may  be  at  fault,  although  the 
similarity  works  its  perfect  work  of  restoring  to  me  my 
previous  conception  of  the  personal  aspect  If,  on  the  other 
hand,  I  see  a  man  on  the  street,  and  if  I  have  formerly  seen 
a  portrait  of  that  man,  it  is  a  question  whether  the  living 
reality  shall  recidl  the  portrait ;  the  doubt  hangs  not  upon 
tbe  contiguity,  or  coherence  of  the  parts  and  surroundings 
of  the  picture,  if  it  could  be  recovered,  but  upon  the  chance 
of  its  being  recovered.  Where  things  are  identical  the 
operation  of  similarity,  in  making  the  present  case  revive  the 
farmer  ones,  is  so  certain  that  it  is  not  even  mentioned  ;  wo 
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talk  of  tli8  goodness  of  the  cohesive  bond  botw/*en 
revived  part  and  its  accompaniments,  as  if  coutiguilj  ,a. 
pressed  the  whole  fact  of  the  restoratioiL  To  make  vp  yl 
this  partiality  of  view,  which  was  imUsppDsaWe  to  aGlar] 
exposition,  we  now  embrace,  with  the  like  jiartial  and  p^\ 
niinent  cousitleiation,  the  element  that  was  left  inal«teirt] 
condition;  and  allow  to  sink,  into  the  latent  state,  ihm] 
that  has  hitheilo  been  made  exclusively  prominent* 

3,  In  the  perfect  identity  between  a  present  and  a  nut] 
impression,  the  past  is  recovered  and  fused  with  the  present, 
instantaneously  and  surely.  So  quick  and  unfaltering  ia  tli»j ' 
process  that  we  lose  sight  of  it  altogether ;  we  are  scarcely 
made  aware  of  the  existence  of  an  associating  link  of  ibi*| 
larity  in  the  chain  of  sequenca  When  I  look  at  thR  fiill| 
moon,  I  am  instantly  impri'ss^nl  with  the  state  urisitig  Iruia 
all  ray  former  impressions  of  her  disc  added  together; 
nfttuml  and  necessary  does  this  restoration  seern,  that  wg 
rarely  retlect  on  the  principle  implied  in  it,  namdy,  lb 
power  of  the  new  stimulus  to  set  on  the  nervous  cumnti 
with  all  the  energy  acquired  in  the  course  of  many  hundtt 
repetitions  of  the  same  visual  impetus.  But  when  we  pa 
from  perfect  to  imperfect  or  partial  identity,  wo  are 
readily  made  aware  of  the  existence  of  this  link  of  attmctii^ 
between  similars,  for  we  find  that  sometimes  the  i*estomti 
does  not  take  place ;  cases  occur  where  we  fail  to  be  str 
with  a  similitude  ;  the  spark  does  not  pass  between  the 
currents  and  the  old  dormant  ones*  The  failuiHs  in 
stating  the  old  condition  by  virtue  of  the  present  stimul 
is,  in  the  main,  ascribable  to  imperftct  identiitf.  When,  in 
some  new  impression  of  a  thing,  the  original  fonn  is  inuffl*?»l, 
obscured,  distorted,  disguised,  or  in  any  way  altered,  it 
is  a  chance  whether  or  not  we  identify  it;  the  amount 
of  likeness  that  remains  will  have  a  reviving  power, 

■  To  A  mnthutnuticul  student  thi»  wotdJ  bu  made  ut  oqco  inUiHigittu 
BAyifig  that,  in  the  former  clmpier,  tha  Contij^uity  ia  adaumed  ms  ih0 
element,   and    tho  SimilfiHty  the  tofutant ;   in  tlxia  cbaptijr,   SunilAritf 
au|ipo8ed  vuriablu  and  Cuntigulty  conatant. 
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certain  amount  of  reinstatiwg  energy,  but  the  points  of 
diflerence  or  unlikeness  will  operate  to  resist  the  supeJTen- 
tion  of  the  old  state,  and  will  tend  to  revive  olijects  like 
tfumseives.  If  1  hear  a  musical  air  tliat  I  have  been 
accustomed  to,  the  new  impression  revives  the  old  as  a 
matter  of  coui'se  ;  but  if  the  air  is  played  with  complex  har- 
luoaies  and  accompaniments,  it  is  possible  that  the  efl'ect 
of  these  additions  ma}'  be  to  check  my  recognition  of  the 
piece ;  the  uidike  circumstances  may  repel  the  reinstatement 
nf  the  old  exi)erience  more  powerfully  tlian  the  remaining 
likeness  attracts  it ;  and  I  may  find  in  it  no  identity  what* 
ever  with  an  air  pixiviously  known,  or  even  identify  it  with 
Bomething  altogether  diticrent.  If  my  hold  of  the  essential 
character  of  the  melody  is  but  feeble,  and  if  I  am  stunned 
and  confounded  with  the  new*  accompaniments,  there  is 
every  likelihood  that  I  shall  not  experience  the  resturution 
uf  my  past  hearing  of  the  air  intended,  and  consequently  I 
shall  not  identify  the  performance, 

4  The  obstructives  to  the  revival  of  the  past  thruugh 
similitude,  may  be  classed  under  the  two  heads — Raininess 
and  Diversity.  There  are  instances  wheix^  a  new  impression 
is  too  fechU  to  strike  into  the  old-established  tmck  of  the 
6ame  impression,  and  to  make  it  alive  again ;  as  when  we 
are  unable  to  identify  the  taste  of  a  very  weak  solution,  or  to 
discern  an  object  in  twilight  dimness.  The  most  numerous 
and  interesting  cases  come,  however,  under  the  other  head — 
Diveisity,  or  mingled  likeness  and  unlikeness  ;  as  when  w* 
meet  an  old  acquaintance  in  a  new  dress,  or  in  circumstances 
where  we  have  never  seen  the  same  person  befora  The 
modes  of  diversity  are  countless,  and  incapable  of  being 
classiRed.  We  might,  indeed,  include  under  diversity  the 
otI»eruf  the  two  heads,  seeing  that  faintness  implies  diversity 
cif  dcgru,  if  m>t  of  any  other  circumstance  ;  but  I  pa^fer  con- 
gideiing  the  cibstruction  arising  fnim  faintness  by  itself,  after 
vhich  we  shall  proceed  to  the  larger  field  of  examplrs  iiiarktMl 
by  nnlikencss  in  other  resjiccta 

fi.  The  diflicuUy  or  facility  in  resuming  a  post  mental 


4G2  LAW  OF  SIMILARITY. 

condition,  at  the  suggestion  of  a  present  similitude,  will 
plainly  depend  upon  the  hold  that  the  past  impression  has 
acquired ;  it  is  much  easier  to  revive  a  familiar  image  than 
an  unfamiliar,  by  the  force  of  a  new  presentation.  We  shall, 
therefore,  have  to  keep  this  circumstance  in  view,  among 
others,  in  the  course  of  our  illustration  of  the  law  of  Simi- 
larity. 

It  has  to  be  considered  how  far  natural  character — that 
is,  a  primitive  endowment  of  the  intellect,  enters  into  the 
power  of  reviving  similars,  or  of  bringing  together  like  things 
in  spite  of  the  repulsion  of  unlike  accompaniments.  There 
is  much  to  be  explained  in  the  preferences  shown  by  dif- 
ferent minds,  in  the  objects  that  they  most  readily  recall  to 
the  present  view;  which  preferences  determine  varieties  of 
character,  such  as  the  scientific  and  the  artistic  minds.  The 
explanation  of  tliese  differences  was  carried  up  to  a  ccrtiiin 
l»oiut  under  the  Law  of  Conti<;uity ;  but,  if  I  am  not  mis- 
taken, there  is  still  a  portion  referable  to  the  existence  of 
various  modes  and  degrees  of  susceptibility  to  the  force  of 
Similarity.  From  all  that  I  have  been  able  to  observe,  the 
two  energies  of  contiguous  adhesion,  and  of  attraction  of 
similars,  do  not  rise  and  fall  together  in  the  character ;  we 
may  have  one  feeble  and  the  other  strong,  in  all  j)roportions 
and  degrees  of  adjustment.  I  believe,  moreover,  that  there 
is  such  a  thing  as  an  energetic  power  of  recognizing  simi- 
larity in  (jcncral,  and  that  this  is  productive  of  remarkable 
consequences.  Whether  I  shall  be  able  to  impress  these 
convictions  upon  my  readers,  will  depend  upon  the  success 
of  the  detailed  exposition  of  this  noted  peculiarity  of  our 
intellectual  nature. 

FEEBLENESS  OF  IMPRESSION. 

6.  We  commence  with  the  case  of  Faintness,  or  Feeble- 
ness, in  the  present,  or  suggesting  impression,  considered  as 
an  obstacle  to  the  revival  of  the  corresponding  previous 
impression.  There  is,  in  every  instance,  a  certain  degree  of 
feebleness  that  will  disable  the  present  image  from  falling 
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iinto  the  track  left  by  tlie  same  image  in  its  former  advent 
JUTien  an  extremely  faiat  influeuce,  in  the  present,  revivea 
Ihe  old  currents,  we  must  suppose  the  restoring  action  of 
limilarity  to  be  unusually  vigorous  in  that  mind,  or  for  that 
class  of  impressions.  Thus,  if  from  a  very  feeble  solution 
of  salt  in  water,  such  as  occurs  in  many  land  springs,  the 
I  impression  on  the  tongue  were  sufficient  to  revive  in  one 
IpersoD,  and  not  in  another,  the  past  state  of  mind  produced 
by  the  tasting  of  salt,  we  should  naturally  remark  that  the 
pne  excelled  the  other  in  the  attractive  force  of  similarity  so 
ftu"  as  concerned  Taste.  The  superiority,  however,  admits  of 
being  referred  to  various  ctrcumstancea  (1.)  In  the  first 
^— f  lace,  mere  natural  acuteiiess  of  taste,  such  as  is  shown  iu 
^nicety  of  discrimination,  would  also  show^  itself  in  greater 
^Keadinesa  to  identify  a  feeble  impression.  (2.)  In  the  next 
^^)lace,  there  might  be  a  greater  previous  familiarity  with  this 
i.  particular  taste,  the  consequence  of  repetition  and  the  other 
BKircumstanccs  favouring  retcntivencss.  (3.)  Distinct  from 
^^he  last,  although  apt  to  concur  with  it,  is  the  habit  of 
I  concentrating  the  attention  upon  the  sense  of  taste,  owing  to 
I  some  special  interest  or  motive.  These  aio  three  circum- 
stauoes  having  a  special  or  local  reference,  and  not  implying 
greater  power  of  Similarity  on  the  whole;  but  we  shall 
find  reason  for  believing,  on  grounds  analogous  to  those 
brouglit  forward  in  support  of  a  general  power  of  relentive- 
licss,  that  persons  may  differ  as  regaitls  Similarity  in  geuenil, 
I  If  80,  this  is  a  fourth  alternative  explanation  in  the  case 
supposed 

7.  Such  is  an  example  tnken  at  random,  to  show  what  is 
meant  by  the  revival  of  imi»ressions  under  the  impediment 
of  feebleness.     I  might  go  systematically  through  the  Sen- 
sations of  the  various  Senses,  to  gather  illustrations  of  tlie 
same  fact.     (Jlovements  apart  from  Sensations  hardly  fur- 
ish  cases  in  point.)     In  the  various  sensations  of  Ot^ganic 
there  occur  examples  of  difficult  reinstatement,  through 
leness  of  the  suggesting  sensation.     I  may  experience  a 
rtain  uneasy  sensation,  which  I  cannot  describe  or  idenlifyi 
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because  of  its  being  too  faintly  marked  to  reproduce  tboli 
tmcusiomod  iiiipi'essioQ  of  the  same  thing.    It  miy  ie  a 
derangGment  of  tlie  etoraach,  or  the  liver,  or  the  brain,  such 
as  I  have  expt*rieucL»d  befurc-v  aud  possess  a  durable  mioi;h^ 
tion  of;  but  being  too  little  prominent  to  strike  into  ih  old 
track,  it  rominda  me  of  nothing,  ond  I  cannot  tell  what  it  ii, 
By-and-by,  it  increases   somewhat,   and   liecomes  i)owerf«l 
enough  to  reinstate  some  likeness  of  it  in  the  past,  »md  I 
then  recognize  it.     The  conditions  favourable  to  tha  effect 
are,  as  above  stated,  a  great  acntuness  of  organic  scaflililitT, 
previous  fantiliarity,  and  the  liabit  of  attending  to  organic 
states;  tog<jther  with   the  g<*ntnul  power  of  Similarity.    A 
keen  organic  sensibility  may  be  noted  as  a  peculiarily  of 
Bome  constitutions,  making  the  individual  extremely  seM-j 
conscious,  in  the  acceptation  of  being  alive  to  every  passing! 
change  of  organic  state ;  generating  hyi>ochondria   and  the 
uUeiTJation  of  fears  and  hopes   regarding  one's  Ijodily  wel- 
fare.    The  peculiarity  will  Imj  occasionally  found  risiug 
a  morbid  extreme ;  as  wlien  the  individual  never  passes 
hour  vvilhout  solicitude  on  the,  matter  of  health  and  mor 
tality.     Obtusenoss  of  feeling  to  what  is  going  on  wit 
tho  various  bodily  parts  is  a  defect  fraught  with  dangerou 
iieglcct ;   wliile,   on   the  other  hand,  a  needless   amottnt 
distress  and  a  needless  wtuste  of  precaution,  may  be 
result  of  too  much  sensibility,  whether  this  have  its  orij 
in  the  sense  or  in  the  intt-lbct 

8.  I  have  already  cited  an  example  from  Taste.  Theii 
would  be  no  nuitt»nal  difference  in  the  circumstances  of 
case  of  Smell  When  a  very  faint  odour  is  recogiiired 
identified,  this  shows  that,  notwithstanding  the  f&intness 
the  impression,  the  previous  sum  total  of  the  same  smell  ha 
been  brought  back.  If  two  pei-sons  be  subjected  to  a  partica 
lar  odour,  as  in  walking  through  a  ganlen,  and  if  one  det 
it  while  the  other  does  not,  the  explanation  is  to  be  sough! 
ns  before,  either  in  the  General  Tower  of  Similarity,  or 
one  or  more  of  the  three  Special  and  Local  circumst-auced- 
namely,  greater  natural  delicacy  or  acutcness  of  the  ai;gan, 
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greater  previous  familiarity  with  the  odour,  and  a  habit  of 
concentrating  attention  upon  odours  in  general,  or  this  in 
particular,  Coidd  we  ascertain  tliat  buth  persons  had  an 
ef|ually  acute  or  delicate  nose,  we  should  have  to  account  for 
the  diflerence  by  the  two  other  local  circumstances — fp'eater 
previous  familiarity,  and  the  habit  of  attention,  or  else  by 
the  power  of  Similarity  on  the  whole.  If  we  know  that  two 
persons  are  equal  as  regards  both  familiarity  with  an  odour 
and  the  habit  of  attending  to  it  (cu'cuuistances  tolerably  easy 
to  ascertain,  and  likely  to  go  together),  the  gixjater  power  of 
identification  displayed  by  one  would  either  prove  a  special 
delicacy  of  the  organ,  or  be  referable  to  Similarity  in  general, 
9*  The  sense  of  Touch  docs  not  appear  to  furuisli  any 
instructive  case  of  the  action  of  reinstatement  made  difficult 
by  feebleness  of  impression,  for  we  can  usually  command 
any  degree  of  contact  that  we  pletise.  We  may,  however, 
derive  examples  in  point  from  Hearing.  It  often  happens 
that  sounds  are  so  faint  as  to  be  barely  discernible,  in 
which  case  we  shall  observe  one  person  making  them  out, 
and  another  missing  them.  The  dinen?nce  of  acutene^s 
must  be  referred*  as  before,  to  delicacy  of  ear,  to  familiarity, 
acquired  delicacy  through  the  habit  of  attentiou,  or  else  to 
genend  8Luiihirity.  The  influence  of  fauiiliarity,  in  par- 
ticular, is  well  exemplified  in  sounds.  Compaq  the  hearing 
of  our  mother  tongue  with  the  hearing  of  a  foreign  tongue  j 
every  one  knows  how  easy  it  is  to  catch  up  an  utterance  in 
the  one,  even  when  very  faintly  pronounced,  and  how  we 
fail  in  the  other  luider  like  circumstances.  The  same  con- 
trast is  ol>served  between  a  familiar  voice  and  the  voice  of  a 
ranger ;  pei*8ona  partially  deaf  identify  the  speech  of  those 
about  them,  and  are  unable  to  understand  others  si>eakirig  at 
the  same  pitch.  This  fact  obtains  all  through  the  held  of 
associations  by  similarity ;  the  more  thoi-oughly  accustomed 
the  mental  system  is  to  an  impressir>n,  the  lighter  the  touch 
needed  to  make  it  present  at  any  moment 
I  10.  The  same  line  of  illustration  can  be  carried  out  under 
the  Sense  of  Sight.     There  is  a  point  of  twihght  dininesa 
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when  objects  begin  to  be  doubtful ;  they  fail  to  reii]g|itej||i«^| 

cnrrespniidint;  previous  impressions  whereby  their  identitj  ia   ^\ 
made  appimmt     Haziuess  in  the  iuterveniDg  sky,  and  mstt      I 
distance,  have  the  same  eflect     In  those  circunistanc^s,  we      I 
find  that  an  object  can  be  identified  by  one  ptjrson,  ami  nut      I 
by  others  equally  well  situated  for  discerning  it    Familiar -, 
tfjgetlier  with  professional  habits  of  attention,  will  ia  u  ju 
cases  explain  the  difference,  aa  when  a  sailor  idcmti^it  i 
speck  on  the  horizon  as  a  ship  of  a  particular  build.    Othci* 
wise,  the  superiority  of  one  pei^son  over  another  in  discern- 
ment must  be  ascribed  either  to  the  sensitiveness  of  the  eye, 
or  to  the  force  of  similarity  in  general 

11.  In  the  case  of  very  exalted  acuteness  of  sense,  such 
|:as  we  witness  among  the  Indians,  who  can  discern  the  tread 

of  hoi'ses  at  a  gi-eat  distance  by  applying  the  ear  to  the 
ground,  and  who  have  also  a  Iiigh  degree  of  long-sightedneis, 
we  must  refer  principally  to  the  two  circumstances  incluvled 
in  the  education  of  the  eye— familiarity  and  habitual  concea- 
tration.  It  may  be  that  natural  acutencss  of  sense  is  heredi- 
tary in  that  state  of  life;  still,  practice  is  undoubtedly  the 
main  cause  of  the  remorkablo  difference  in  this  respect 
between  these  savage  tribes  and  the  generality  of  mankind. 
The  education  is  not  simply  a  frequent  repetition  of  thofld 
sensations  of  the  tramp  of  horses  or  men  on  the  ear,  but  the 
concentration  of  the  brain  upon  the  sense  on  those  occasiona, 
whereby  an  intense  stretch  of  attention  habitually  aocom* 
panics  the  act  of  listening.  The  degree  of  voluntary  atlen* 
tion  given  to  an  observation  of  sense,  w^ill  at  any  time  make 
the  sensation  more  acute ;  a  habit  of  absorbing  attention 
will  generate  a  permanent  acuteness  at  the  expense  of 
attention  to  other  things.  A  painter  will  be  the  more 
impressed  w^ith  a  landscape  that  he  is  deaf  to  the  song  of 
birds,  the  hum  of  insects,  or  the  murmur  of  the  breeze ;  the 
whole  soul,  passing  into  one  sense,  aggrandizes  that  sense 
and  starves  the  rest. 

12.  The  acuteness  of  the  senses  in  animals  may  in  like 
manner  be  accounted  for.    The  scent  of  th($  dog  resolves 
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itself  into  the  identification  of  an  exceedingly  faint  imi»rt*s- 
sion.  An  effluvium  on  the  nostrils  of  a  pointer,  revives  the 
former  impression  of  the  smell  of  a  hare,  while  on  the  human 
nose  the  same  etiluviiim  is  utterly  devoid  of  effect  llvm 
we  must  attribute  the  distinction  neither  to  education  nor 
to  the  force  of  the  iissociation  of  similarity,  hut  to  the 
acuteness  of  the  smelling  organ.  Any  given  smell  will  pro- 
duce a  far  more  intense  sensation  in  a  dog  than  in  a  man. 
If  we  take  a  scL'nt  sufficiently  strong  to  bo  felt  by  both,  as 
when  the  hare  is  brought  close  enough  to  be  felt  as  a  8meU 
on  the  human  nose,  the  man  is  calm  in  his  manifestations, 
w^iereas  the  dog  is  excited  almost  to  madness.  By  this  we 
can  see,  that  such  is  the  organization  of  the  smelling  organ 
of  the  dog,  that  impressions  made  on  it  are  transmitted  to 
the  brain  in  a  highly  magnified  state  ;  and  further,  it  may 
be,  that  the  brain  is  specially  inflammable  to  a  particular 
class  of  sensations  of  smell,  an  effect  to  which  nothing  corre- 
spcmding  is  found  in  the  hnman  constitution. 

The  far-sightedness  of  birtls  depends  in  part  on  tlie 
adaptation  of  their  eyes  to  distant  vision.  It  corre^jponds 
with  the  far-sightedness  of  persons  habituated  to  remote 
objects,  or  to  the  change  that  age  makes  in  the  lenses  of  the 
human  eye.  We  have  had  occasion  to  notice  the  superior 
elopment  of  the  adapting  muscles  of  the  eye  in  birds, 
hereby  the  organ  can  go  through  a  greater  range  of  adjusts 
lent  than  is  in  the  power  of  other  animala. 
In  the  examples,  under  the  present  head,  w*e  have  thus 
ght  into  view,  as  circumstances  affecting  the  recall  of 
it  impression  by  a  present,  a  power  operating  generally, 
d  three  local  conditions.  Probably  in  all  these  instances, 
,e  special  conditions  are  of  far  moi*e  importance  than  tho 
1 ;  but  whether  the  natural  or  the  acquired  delicacy  of 
usually  tells  most,  we  do  not  pretend  to  decida 
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13.  We  now  approach  the  case  that  contains  the  greatest 
amount  of  interesting  applications — the  case  of  similarity 
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disguised  by  mixture  with  foi-eign  elements,  the  like  In  il^ 
midst  of  the  Unlike.  There  is  often  very  great  diiBcultj  ia 
recognizing  an  old  familiar  object  owing  to  alt  -^  '^:  %\^ 
Imve  been  made  npou  it     Coming  back  after  a  1  ..:^ 

to  a  place  where  wo  have  fonnerly  been,  we  find  Iwiim  an<l 
streets  and  fieMs  ami  persons  so  altei'ed  that  we  at  first  M  to 
identify  them  ;  tiie  diilerences  that  have  overgrown  Ibe  per- 
manent features  are,  in  many  cases^  suck  as  to  deatmy  tim 
power  of  reinstating  the  ancient  inipressiona  When  lihvxm 
is  tlxus  surrounded  with  diversity,  it  is  a  doubtful  point 
whether  the  attraction  of  similars  will  succeed  in  reviving 
the  old  by  means  of  the  new.  In  these  cases  of  ioMxA 
and  difficult  reinstatement,  there  may  he  observed  gre^t 
diflerences  in  tlie  intellectual  reach  of  individuala ;  of  i 
number  of  persons  placed  in  a  similar  picdicament,  mm 
will  be  struck  with  the  likeness  ;  the  tlash  of  identity  will 
come  over  theni,  and  the  past  will  stand  side  by  side  witH 
its  nmflled  likeness  in  the  present ;  others  again  will  ae^nu 
iilentity,  the  attraction  of  the  new  for  tlie'old  will,  in  them, 
be  overborne  and  quencbed  by  the  surrounding  divewity. 

To  trace  the  workings  of  the  attractive  force  of  simUarity 
in  its  struggles  with  tlie  obstruction  of  unlike  accompani- 
ujents,  I  count  one  of  the  most  intei-esting  problems  d 
mental  science  ;  and  I  trust  that,  in  the  course  of  the  iUi*^ 
tration  that  will  oecupy  the  remainder  of  the  pri  "    jitw, 

my  i*L*aLlers  will  gn»\v  to  be  of  the  same  opiuiuu  lu 

any  uatunU  defect  in  tins  link  of  reproJuctiou  is  perhaps  leei 
capable  of  being  made  up  by  artihcial  means  tluiu  in  th^j 
case  of  Contiguity,  yet  we  shall  see  that  here  too  there  fli-oj 
circumstances,  under  our  control,  that  aid  in  cleai'ing  the  wa 
for  the  reviving  stroke  of  similarity. 

14   Before  proceeding  to  the  main   subject  tinder 
present  head,  namely,  the  Sensations,  I  shall  advert  it)  tin 
one  ease  of  Action,  or  Movement,  that  furnishes  intereataa^ 
examples  of  the  working  of  the  present  law,  I  mean  articiH 
late  action,  or  Speech,     In  the  numerous  and  various  trainii 
of  articulation  entering  into  uur  education  in  language,  theit 
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ire  many  in8tance8  of  reciiiTing  likeness  in  the  midst  of 
[utilikeness,  leading  to  the  revival  of  the  past  by  the  present 
f  We  are  constantly  recalling  past  sayings  of  our  own  and  of 
other  people,  arid  passages  of  writings  that  we  have  read,  by 
hitting  on  cateh- words  or  identical  phrases  when  our  thoughts 
,  are  running  in  some   quite   dtfl'ereat  ehaanel     The  single 
Jword  'phreuzy '  uttered  with  eraphosis  will  recall,  in  a  mind 
|familiar  with  the  passage,  '  The  poet's  eye  in  a  fine  phren^y 
|jTdling ;'  the  principal  epithet  in  such  a  ease  being  enough  to 
instate  the  entire  connected  train.     Through  the  snggestion 
[of  common  words,   we  can  thus  leap  from  one  passage  to 
[another,  by  the  remotest  fetclies,  in  an  endless  succession  of 
^collections.     The  character  of  the  mind  will  determine  the 
[prevailing  character  of  the   revived   sayings ;  in  one  mind, 
they  will  be  poetical  and  oraate  ;  in  another,  the  preference 
will  be  for  prose  melody  ;  in  a  third,  epigram  and  wit ;  in  a 

Ilotirth,  sententious  wisdom  and  prudential  saws.     The  sayings 
and  passages  that  have  been  impressed  upon  us,  in  the  course 
of  our   education,   will   come   up   thruugh    the   medium   of 
common  jihrases  ;  and  the  general  power  of  similai'ity  in  the 
mind,  mmliiled  by  the  quality  of  the  Articulate  sensibility 
in  particular,  will  determine  the  abundance  of  this  class  of 
Krevivals,  in  other  words,  the  quantity  of  speech  flowing  into 
■  the   uttenince   of  the   individuaL     The  force  of  Contiguity 
B strings  together  iu  the  luind  woi^ls  that  liave  been  uttered 
Ht<^etber;  tlie  force  of  Similarity  brings  forwanl  recollections 
fftm  different  times  and  circumstances  and  connexions,  and 
makes  a  new  train  out  of  many  old  ones.     I  may  have  learnt, 
at  one  time,  a  passage  from  Miltcm,  at  another,  an  extract 
from  Pope,  on  a  thii*d  occasion,  a  piece  from  Campbell ;  mere 
rContiguity  would  enable  me  when  reminded  of  the  commenc- 
|iiig  words  of  any  of  these  passages  to  repeat  tlie  whole  ;  but 
iie   energetic   working  of    similarity   causes   me  to   break 
ito  any  one  or  all  of  them,  while  speaking  on  some  remote 
lubject     1  chance  to  full  upon  two  or  three  words  resembling 
in  expression  in  one  of  the  pieces ;  and,  notwithstanding  the 
irersity  of  the  context,  the  old  stream  of  rccolloctiun  is 
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re-constituted,  and  the  entire  passage  brought  within  my 
command.  The  attraction  of  sameness  is  here  manifested  as 
overcoming  the  repulsion  of  diversity.  I  am  uttering  a 
connected  series  of  words,  and  among  these,  one,  two,  or 
three  have  by  chance  the  echo  of  one  of  the  falls  of  an  old 
utterance ;  instantly  I  feel  myself  plunged  in  the  entire 
current  of  the  past,  and  may  avail  myself  of  any  portion  of 
it  to  serve  my  present  end  in  speaking.  Neither  the  unlike- 
ness  of  the  context,  nor  the  totally  foreign  nature  of  the 
subject  matter,  will  stifle  the  reviving  action  in  a  mind  very 
much  alive  to  articulate  effects.  As  Contiguous  adhesive- 
ness is  measured  by  the  fewness  of  repetitions  necessary  to 
fix  a  connected  speech  in  the  memory,  Similarity  is  measured 
by  the  amount  of  repulsion  and  disparity  that  can  be  over- 
come, in  bringing  an  old  train  forward  by  the  force  of  a  new 
one. 

Unlikeuess  of  circumstances  and  situations  is  no  bar  to 
the  revival  of  past  expressions,  any  more  than  difference  of 
verbal  context  and  subject  matter.  A  word  casually  spoken 
in  some  present  emergency,  will  often  revive  a  stream  of 
recollections  and  incidents  long  past,  where  that  word 
chanced  to  figure  as  an  important  turning  point  of  the 
history.  It  is  hardly  possible  to  fall  into  the  phrase  '  every 
man  to  do  his  duty,'  without  being  put  on  the  track  of  our 
recollection  of  Nelson's  last  victory.  So  the  word  '  duty  *  is 
liable  at  any  time  to  bring  up  the  Duke  of  Wellington. 
These  verbal  coincidences  are  one  great  link  of  connexion 
between  us  and  our  past  experiences  ;  they  put  us  ever  and 
anou  upon  the  track  of  some  bygone  incident  in  our  history. 
And  the  more  alive  we  are  to  the  influence  of  words,  the 
larger  is  the  share  of  reviving  eflleacy  that  belongs  to  them. 

The  hold  that  we  have  of  language  is  not  confined 
to  the  articulate  organs,  but  extends  over  the  senses  of 
hearing  and  sight,  and  is  besides  influenced  by  the  emotions  ; 
and  we  shall  therefore  have  to  recur  to  the  toi)ic  on  various 
occasions.  The  importance  of  language  in  the  operations  of 
intellect  generally,  justifies  a  frequent  reference  to  it. 
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Besides  the  general  power  of  Similarity,  all  the  special 
or  local  conditions  of  revival  under  Feebleness  apply  to 
reyival  under  diversity — (1)  acuteness  of  sense,  (2)  previous 
ftmiliarity,  (3)  acquired  delicacy  or  habits  of  attention ; 
•nd  to  these  a  fourth  has  now  to  be  added.  In  the.  case  of  a 
present  object  bringing  up  a  past,  both  resembling  it,  and 
also  differing  from  it,  there  is  obviously  a  struggle  or  contest 
of  attracting  similarities.  In  the  example  now  given — 
language — a  certain  passage  before  the  miud  may  bring  up, 
ftom  the  past,  another  passage  resembling  in  expression,  but 
differing  in  sense ;  or  a  passage  resembling  in  sense,  but 
differing  in  expression  :  this  shows  that  both  peculiarities 
have  a  power  of  attraction,  each  for  its  own  kind,  although 
one  prevails,  and  is  thereupon  called  the  stronger  attraction. 
ABC  is  liable  to  bring  up  ADE,  the  likeness  being  struck  on 
A ;  or  BFG,  on  the  likeness  of  B  ;  or  CHI,  on  the  likeness 
of  C.  The  attraction  of  B  for  some  combination  where  it 
enters,  and  of  C  for  a  combination  where  it  enters,  have  to  be 
overcome  by  A,  in  order  to  secure  th^  recovery  of  ADE. 
Now,  the  less  active  B  and  C  are,  the  more  easily  will  A 
predominate  and  effect  the  recall;  that  is,  if  all  the  local 
conditions  above  specified  are  of  a  low  order  as  respects  B 
and  C,  while  the  same  conditions  are  well  developed  in  A,  the 
chances  in  favour  of  A  are  proportionally  great.  Hence,  the 
additional  circumstance  applicable  to  Similarity  in  Diveisity 
is  (4)  a  low  susceptibility,  or  comparative  insensibility,  to  the 
points  of  dijfference,  A  speech  will  recall  by  preference  other 
speeches  resembling  in  diction,  if  the  individual  is  more 
highly  susceptible  to  language,  than  to  meaning  or  subject- 
matter. 

15.  To  pass  to  the  Sensations.  In  Organic  Life,  th  ^re  are 
many  cases  of  a  sensation  repeated  with  new  admixtures, 
serving  to  disguise  its  character,  and  to  prevent  its  recalling 
the  former  instances  of  the  same  impressions.  It  often 
happens  that  the  same  organic  state  is  produced  by  very 
different  causes.  A  shock  of  grief,  a  glut  of  pleasure,  a  fit 
of  overworking,  an  accidental  loss  of  two  or  three  nights' 
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T':'<,  rr.^T  'i'!  er. :  ;n  t:,e  Terr  same  kind  of  hea^iaclie,  stnpor, 
rr  I -:-,-'. Ii.::  of  'ili->'^nif  jrt :  t^t  the  great  difference  in  the 
arit^C'-i '::*'=•  m^y  jr-rv^rnt  our  id-rniifvfng  the  occasions.  The 
r;-rrrir:r''r:r.^:L:  cativ^i  fcv  crl-ef  is  more  likelv  to  recall  a 
j-:-:v:.7U=?  ocoiiSi'.n  of  a  si^iilar  grief,  than  to  suggest  a  time 
r;f  owrrion*:  ei^joyrii-fnt ;  the  sam-rness  in  organic  state  is,  in 
th*^;  ca.=e  of  5U':h  a  parallel,  nnllifi-^l  bv  the  repulsion  of 
opp^;.sit*:'5  in  t:*-^  ac•comJ•an^-ing  circumstances ;  a  state  of 
^n-ief  do^;S  not  permit  a  time  of  pleasure  to  be  recalled  and 
d'.v.'-lt  upon  :  the  loss  of  a  parent  at  home  is  not  compatible 
with  the  remembrance  of  a  long  night  of  gaiety  abroad. 
Hence  we  do  not  ilentify  the  supposed  state  of  organic 
depression  with  all  the  previous  recurrences  of  the  same 
state ;  unless,  indeed,  a  scientific  education  has  made  ns 
a'.van:  ^-t  ta*-  sa::i»  ik-^s  of  the  physical  effects  resulting  from 
tliu  iii^«s:  'ii-siiiiilar  cri^*:-. 

IG.  T7n'ler  T;j-te,  we  have  examples  of  a  like  nature.  A 
taste  niay  be  so  •liv^ti^'^-'^l  ^y  mixturtf  as  to  be  undiscernible ; 
the  pr^'sence  of  the  other  ingredients  operatiui:  to  resist  the 
reviving  power  of  the  one  that  we  desire  to  identify.  In  a 
.solution  of  Kj-soni  salts,  we  should  not  be  al>le  to  discern  a 
sniall  ([uantity  of  suirar;  the  saline  bitter  of  the  salts  over- 
]>o wiring  the  snc:ary  taste.  Aeain,  when  malt  liquor  becomes 
.sour,  we  are  unable  to  disciiniinate  any  longer  the  alcoholic 
ta.-te ;  the  acid  taste  overcomes  every  other  sensation.  If, 
in  such  a  case,  the  alcohol  is  still  di.scernible  by  any  one  per- 
son, whr-n  others  fail  to  perceive  it,  we  should  say  that  such 
an  onr-\s  luffniory  had  been  specially  impressed  by  alcohol. 

17.  Hitherto  I  have  spoken  of  sensations  identified 
through  actual  sameness,  the  identification  being  impeded 
only  l»y  others  mixc^l  up  with  them.  A  case  of  greater  com- 
]dicafy  and  more  importance  is  furnished  by  the  existence  of 
sensations  really  difleient,  but  having  something  in  common 
that  cunnot  be  seized  by  itself.  Take  as  an  instance  the  tastes 
of  the  various  wim^s  ;  these  are  all  different,  and  if  similarity 
acted  oidy  in  absolute  sameness,  port  would  remind  us  only  of 
port,  claret  of  claret,  madeira  of  madeim,  and  so  on.     But  we 
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find  that  there  is  so  much  of  a  common  influence  in  all  wines* 
that  any  of  them  can  remind  us  of  a  great  many  others ; 
we.  at  the  same  time,  noting  points  of  dilTerence,  when  they 
are  thus  brought  into  comparison.  It  is  this  common  influ- 
ence, with  its  suggesting  power,  that  has  led  mankind  to 
constitute  what  is  t^^rmed  a  cla^,  or  a  genus,  *  wine/  com- 
prehending many  widely-scattered  individuals.  The  identi- 
fication of  likeness  in  the  midst  of  unlikeness,  in  other 
words,  of  a  common  property,  is  the  essence  of  this  chissi- 
fying  operation,  A  cktss  is  distinct  from  a  calahrjm  by 
virtue  of  a  common  resemblance,  in  the  midst  of  diversity. 
Again,  the  class,  *  wines/  identified  thmngh  their  common 
organic  sensation  and  taste,  is  merged  in  a  lai'ger  class  when 
spirituous  liquors  come  to  be  known.  There  is  felt  to  be  an 
identity  between  the  principal  effect  of  these  liquors  on  the 
system,  and  the  etlect  of  the  various  members  of  the  vinous 
group.  The  class  is  now  extended ;  yet,  because  of  there 
being  some  features  common  to  wines  that  do  not  attach  to 
spirits,  the  wines  are  still  retained  in  a  gmup  apart,  subor- 
dinate to  the  larger  group,  or  as  a  species  coming  uuder  tlie 
other  as  a  geims.  Tlte  addition  of  malt  liquors  to  tlje  com- 
parison extends  the  identity  still  farther,  and  enlarges  the 
class  of  substances  that  suggest  one  another  through  tho 
common  quality  of  causing  intoxication*  These  malt  liquors 
ibting  themselves  identical  in  more  points  than  tliose  com- 
jn  to  them  with  wines  and  distilled  spirits,  they  also  make 
a  small  species  by  themselves,  contained  in  the  comprehen- 
sive genus  of  intoxicating  drinks. 

It  was  not  discovered  at  timt  that  this  influence^  com- 
mon to  so  many  substances  derived  from  such  various 
natural  sources  (the  grjipe,  the  sngar-cane»  barley,  oat;^, 
rice,  &c.),  wns  owing  to  one  sole  ingredient  occurring  under 
various  combinations.  The  identitication  had  proceeded 
solely  on  their  common  influence  on  the  human  system, 
and  not  from  a  knowledge  of  the  common  element,  alcohol 
Had  the  grouping  proceeded  on  this  perception,  the  case 
Would  have  been  exactly  like  those  above  described,  where 
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a  taste  or  smell  is  identified  in  iU  mixtttrod  with  otlier  laitfi 
or  sruclla.  But  the  substances  were  classed  together.  m\\mi 
men  knowing  whether  it  was  that  many  diflcruiit  liquors  bail 
the  same  action  od  the  human  body,  or  that  there  ^u  one 
sabslancG  perv^adiug  many  compouudd*  to  which  the  iufltumcQ 
was  solely  owiog.  It  was  a  geuemlization  of  a  conniiun  m- 
temal  feeliug  or  attribute,  uot  of  a  common  external  object 

Another  example  akin  to  the  foregoing  is  furuished  by 
the  Pungent  Odours.     The  influence  of  the  various  kinii  of 
anuff  upon  the  nose  is  so  well   marked,    that   we  readily 
identify  it  ootwithslanding  diflerences  of  aroma  or  flavour. 
Upon   this  siinilarity,  we  group  all  the  difl'erent  varieties 
togetlier,  aud  make  a  class  of  bodies,  any  one  of  which  aiay 
be  used  for  any  other  when  the  common  effect  of  punj^eucy 
is   desired      The   kinds  of  umff  would  doul>tless  also  be 
identified  on  the  ground  of  their  common  origin,  the  tobacco 
plant,  like  wines  by  the  grapa    But  looking  at  the  subjcsctiYe 
sensation  of  the  snuffs,  we  find  that  this  assiunhite^  itself  (o 
a  like  sensation  produced  from  other  bodies  ;  thus,  the  odour 
of  smelling  salts  may  by  similarity  recall  the  odour  of  suuffs, 
aud   the   two   different   substances   will   hence   be   brought 
together  in  the  mind.     If  we  have  at  any  time  acquired  the 
impression  of  hartshorn,  this  impression  also  might  be  recalled  I 
in  virtue  of  its  resemblance  to  these  others  ;  we  should  then  I 
have  three  distinct  experiences  summoned  up  from  differeutj 
times  and  circumstances  of  our  past  history,  these  experi- 
ences presenting  three  different  substances  lying  quite  remot<i| 
from  one  another  in  nature,  but  now  brought  togi4her  undeT] 
the  view  of  the  mind,  through  exerting  on  it  a  common  intlu- 
ence.     If  our  acquaintance  with  pungent  odours  had  been  still 
greater,  others  would  be  recalled  to  jcun  the  group  alreadj; 
formed,  and  we  should  have  amassed,   from  far  or  near, 
multitude  of  recollections  strung  upon  one  Goniinon  threa 
of  resemblance,  and  these  recollections  would  thenceforth  be 
hold  together  as  a  group  in  the  mind,  forming  what  wc  ten 
a  class,  a  genus,  or  a  generalization  of  agreeing  objects. 

In  this  instance,  there  is  no  external  element  cbuimon 
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upon  eacli  recurring  attribute  that  we  are  able  to  identify  in 
the  miilst  of  diverse  accompaniments. 

19.  To  take  next  the  sense  of  Hearing.  The  analysis  of 
sounds  has  slunvn  us  the  complexity  of  the  characters  attach- 
ing to  any  one  individual  sound,  and  to  what  extent  identity 
in  some  of  tliese  may  be  disguised  by  differences  in  others. 
For  example,  the  pitch  of  a  note  may  be  readily  identified 
ivhen  soundtMl  on  some  voice  or  instrument  familiar  to  us ; 
but,  on  a  strange  instrument,  we  are  less  able  to  make  out  the 
itk'utity.  The  change  of  quality  in  the  note,  the  gi-eater  or 
less  emphasis,  the  diflerent  duration  of  the  sound, — as  in  com- 
paring a  piano  note  with  an  organ,  all  tend  to  disguise  the 
]»itch.  and  to  remler  a  more  delicate  or  a  more  cultivated  ear 
necessary  for  its  discernment.  If  the  same  note  be  played 
ft'jbly  on  the  violin  and  thundered  on  the  organ,  the  great 
disi.arity  of  emphasis  will  confound  the  obtuse  ear,  and  stifle 
till*  i\M.*liii._r  of  identity. 

The  illustration  takes  a  wider  sweep,  when  we  suppose  a 
continuous  How  i»f  a  sound,  as  in  a  musical  performance  or  a 
C"iisociUive  adilri'ss.  The  eflects  on  the  ear  being  moi-e 
Varied,  tlu-re  is  greater  scope  for  tmcing  similarities,  and 
move  uppurtunity  i\»r  the  obstmction  arising  from  diversity. 
^\«.'  can  coininnnly  identify  an  air  that  we  have  once  known, 
f'U  all  varieties  uf  instruments,  and  with  or  without  har- 
nionics.  lUit  it  will  happen  to  pei*sons,  little  accomplished 
m  music,  to  miss  a  known  air  when  played  on  a  full  band, 
wliil(i  they  eouhi  readilv  identilV  it  on  a  single  instrnment. 
^MuMciaus  can  also  identify  the  key  of  a  piece,  although  this 
]»ouit  of  id..'ntity  must  be  enveloped  in  the  widest  differences 
as  n-gards  everything  else.  We  are  also  accustomed  to 
<'«=^oiiU'  a  common  emotion  to  many  compositions  ;  we  classify 
jr.rs  as  martiid,  gay,  solemn,  sacred,  melancholy,  &c.  In  so 
iar  as  tliore  is  any  reality  in  these  distinctions,  they  an*,  made 
out  by  the  force  i.f  similaritv,  recalling  past  and  scattered 
examples  of  an  effect  felt  at  the  present  moment.  A  more 
substantial  a-remicMit  is  that  cunnnonly  found  in  the  compo- 
sitions  ot  the  same  master. 
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The  property  of  ariieulaieness  of  sound  is  very  apt  to  be 
disguised,  by  strange  accompaDimentSj  beyond  the  reach  of 
identity.  Our  ear  for  articulation  is  foimed  in  the  first  in- 
stance on  the  voices  around  us  ;  we  identity  with  ease  a  letter 
or  a  word  as  pronounced  by  those ;  in  fact,  the  casual  peculi- 
arities  of  their  manner  become,  as  it  w^ere,  fused  with  our  sense 
of  the  articulations  themselves.  A  child  born  in  Yorkshire 
acquire-s  an  ear  for  the  vowels  and  consonants  uf  the  alphabet 
as  sounded  in  Yorkshire.  If  we  pass  into  Middlesex,  the 
articulations  correspond  without  being  identical ,  and  we 
may  or  may  not  identify  the  old  words  under  the  new  utter* 
ance.  The  experiment  would  show  whtither  the  ear  is  good 
as  respect43  the  essential  quality  of  articulate  form,  just  as 
the  trials  aliove  alluded  to  show  tho  degree  of  dehcacy  as 
regjirds  the  pitch  of  a  note.  Some  ears  are  but  faintly 
susceptible  to  the  distinctiveness  of  the  articulations,  or  to 
the  essential  dliTereocQ  between  one  vowel  anil  another,  and 
l)etween  one  consonant  and  those  closely  allied  to  it  If 
such  ears  happen  to  be  acutely  sensible  to  the  qnalitit-s  of 
different  voices,  and  to  dillerences  of  emphasis,  or  stress, 
they  will  be  more  strongly  acted  on  by  the  disagreements 
than  by  the  agreements. 

Pronunciation,  acceot  or  brogue,  cadence  and  elocution 
generally,  form  a  large  part  of  the  collective  impi^essiuu  of 
articulate  utterance  :  to  which  we  nnist  add  gesticulation  and 
mann(!r  as  apparent  to  the  eye.  Taking  all  these  sources  of 
diversity  in  connexion  with  the  one  main  feature  of  articulate 
utterance,  we  may  derive  an  unlimited  fund  of  examples  of 
re-instatement  made  diflicult  by  unlike  accompaniments. 
Voice,  pronunciation,  accent,  cadence,  and  gesticulation,  are 
insepanible  from  articulation ;  and  we  become  accusU)med  to 
the  sound  of  words  as  beset  wnth  a  particidar  mode  of  each 
of  these  effects.  Often  indeed  we  take  up  a  meaning  from 
manner  alona  Accordingly,  when  we  come  to  listen  to 
strangers,  to  the  people  of  another  province,  to  foreigners,  we 
experienceHhe  dillitulty  of  identifying  the  articulation  in  the 
midst  uf  unusuiU  combinatious.     The  goodness  of  the  ear  for 
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articulation  proper  is  submitted  to  a  trying  ordeal,  as  the  ear 
for  pitch  is  tested  by  the  sound  of  a  strange  instmment  The 
trial  is  greatest  of  all  when  we  are  endeavouring  to  acquire 
a  foreign  language.  Here  the  one  effect  of  the  articulation 
of  vowels  and  consonants,  needs  to  make  itself  felt  amid  the 
distraction  of  a  manifold  variety  of  other  effects.  Nothing 
proves  so  decisively  the  goodness  of  the  articulate  sensibility 
of  the  ear,  as  the  readiness  to  follow  a  foreigner  speaking 
his  own  language.  The  power  of  identifying  the  essentials 
of  the  articulation  in  the  diversity  of  all  else,  is  in  such 
circumstances  conspicuously  manifested.  It  will  happen, 
however,  that  a  person  is  more  than  usually  sensitive  to 
some  of  the  accompaniments  that  do  not  concern  the  con- 
veyance of  the  meaning ;  an  ear  strongly  impressed  with  the 
accent  and  cadence,  and  permitting  itself  to  be  much  en- 
grossed with  the  different  turns  of  the  emphasis  and  modula- 
tion, is  by  tliat  circumstance  rendered  more  obtuse  to  the 
articulate  character  or  to  the  meaning  of  the  words.  The 
thunder  of  a  diverse  and  unaccustomed  cadence  drowns  the 
still  small  voice  of  expressive  utterance.  An  acute  ear  for 
oratory  is  thus  a  great  obstruction  to  the  acquirement  of 
languages  ;  so  is  an  eye  unduly  impressed  with  gesticulate 
display.  In  listening  to  our  own  language,  spoken  in  the 
style  that  we  are  accustomed  to,  the  sensitiveness  to  those 
accompaniments  is  in  our  favour,  and  brings  home  the  mean- 
ing all  the  more  powerfully ;  but  when  they  are  totally 
changed  in  character,  as  when  we  listen  to  a  Frenchman,  we 
are  just  as  much  put  out,  in  identifying  the  articulation,  as 
in  the  other  case  we  were  assisted. 

20.  The  ear,  as  formerly  remarked,  is  the  principal  matrix 
for  embodying  our  recollections  of  language.  A  speech  heard 
is,  in  great  part,  remembered  as  a  connected  series  of  auditory 
impressions.  Our  recollections  of  this  class  are  liable  to  be 
recalled  by  similarity,  under  circumstances  of  diversity.  We 
can  scarcely  listen  to  any  address,  without  being  reminded 
of  many  past  addresses,  through  occurring  phrases,  tones, 
and  peculiarities  that  lead  us  into  some  formerly  experienced 
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of  impressions  on  our  ear.  The  greater  our  susccpti- 
ity  to  the  articulate  quality  that  governs  distinctness  of 
meamng,  the  more  readily  shall  we  fall  upon  previous  ad- 
dresses that  correspond  in  phraseology ;  if  we  are  more  alive 
to  tone,  accent,  and  cadence,  these  qualities  will  preside  over 
the  recall  of  the  former  occasions  when  we  were  in  tlie 
position  of  listeners.  In  this  way,  we  are  led  to  detect 
similarities  of  manner  and  phrase  in  different  speakers ;  we 
hunt  out  imitation  and  plagiarism,  and  institute  comparisons 
among  various  styles  of  address.  With  regard  to  the  diver- 
sities tending  to  obstruct  the  reviving  impetus  of  likeness, 
they  may  lie  in  the  context  of  the  agreeing  phmses»  or  in  the 
other  peculiarities  not  connected  with  meaning;  or  else  in 
the  subject  matter  and  sentiment  of  the  addi*es3.  As  in 
former  cases,  we  pronounce  the  attraction  of  similai'ity 
powerful  when  it  breaks  through  a  great  discordance,  and 
the  discordance  great  that  arrests  the  reviving  stroke  of  simi- 
larity  ;  in  fact,  we  must  measure  each  force  by  the  oppt^sition 
that  it  conquers.  If  a  verbal  likeness  has  the  effect  of 
interpolating  some  old  recollection,  in  a  subject  most  dis- 
cordant with  it,  we  pronounce  the  conditions  aiiling  verbal 
similarity  to  be  highly  developed,  or  the  regard  to  the  subject 
feeble,  or  both. 

2L  Among  Sensations  of  Sight,  the  occasions  for  identi- 
fying sameness  in  diversity  correspond  with  the  wide  range 
of  the  sense.  We  can  identify  colours  in  spite  of  difference 
of  shade ;  obtaining  classes  of  blues,  of  reds»  of  yellows. 
The  existence  of  such  classes  implies  both  sameness  and 
difference  ;  the  class-name  being  derived  from  the  sameness, 
or  the  effect  common  to  all  the  individuals.  When  a  colour 
is  intermediate  between  two  principal  colours,  as  between 
yellow  and  red,  we  may  fail  to  class  it  with  either,  not 
being  stnick  with  any  feehng  of  identity  in  the  case  ;  where- 
upon we  constitute  a  new  colour,  as  orange.  It  may  also 
happen  that,  to  one  mind,  the  colour  may  appear  as  red,  antl 
to  another  yellow,  according  to  the  previous  impression  that 
it  most  readily  revives.     Next  as  to  the  property  of  lii8ir$: 
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a  varnished  substance,  a  glossy  fabric,  a  poliahed  surface  m 
iTjetal  or  stone,  a  film  of  wet,  a  clear  brook,  &•  eoveiitig  of 
glass,— all  strike  tlie  mind  with  a  common  «*flect  of  IrrilK 
iaucy  ;    and  ii'  the  power  of  sitnilaiity  ia  sulilcieut,  each  im 
of  these  effects  may  recall  the  others,  so  as  to  muster  m  the 
present  view   a  host  of  things,  very  different  in  ^nmi 
appearance,   btit  all   agreeing   in  a    particular    imprci%iaiL 
Looking  at  a  brilliantly  polished  marble  chimney-piece,  one 
man  may  be   reminded  only  of  polished  stones  of  variutis 
kinds  ;  another,  breaking  through  a  greater  shroud  of  diver- 
sity, compares  the  effect  with  metallic  polish*     SpecuUtiug 
yet  farther  on  the  kind  of  influence  exerted  on  iho  mind 
by  such  effects,  a  third  person  brings  up  a  still  more  remute 
subject,  varuisherl  surfaces ;  from  these  ho  may  proa-ed  to 
glossy  silks  and  polished   leatlier ;  and,  by  a  stretch  svill 
more  remote,  he  may  include  in  the  comparison  the  effect 
of  a  pebljly  bottom  through  a  clear  running  rivulet.    But  in 
order  to  carry  an  identity  so  far  as  would  be  implied  ia  tliis 
series  of  objects,  it  would  be  necessary  tlmt  one  should  havti 
not  merely  a  feeling  of  the  common  effect  of  lustrous  brill- 
iancy, but  also  a  notion  of  its  depending  on  a  transparent] 
covering  over  a  mass  of  colour.    Such  not  tun,  added  to  the] 
feeling  of  eilect,  might  enable  one   to   break   through  th 
great  diffei-ence  between  a  marble  chimney-piece  and  a  pool] 
of  water. 

In  the  combinations  of  colour  with  visible  Form  and  Sijel 
— the  optical  with  the  muscular  impressions  of  sight — ^we 
luwe  an  additional  scope  for  tracing  likeness  amidst  diversity^ 
We  identify  a  common  colour  through  all  varieties  of  objecti 
large,  small,  round,  square,  stmight,  crooked,  here  and  ther 
and  everywhere.      Thus  it  is  that  we  have  in  our  mind 
class-notion  for  every  colour — a  common  impression  of  wjdt 
red,   or  blue,   obtained    from  many  diverse  objects.      Ac 
cording  to  our  susceptibility  to  colour,  is  the  number,  th€ 
depth,  and  the  permanence  of  these  common   effects  ;  in^ 
other  words,  the  distinct  shades  of  colour  stored  in  our  rec<il- 
lectioa    The  work  begun  by  Discrimination  is  completed  by 
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Agreement;  both  functions  conciirriug  to  form  abiding  im- 
pressions of  colours.  We  identify  every  various  shade  in  the 
midst  of  diversities  of  material,  form,  size,  and  sunT>undings. 
The  identification  and  generalization  of  forms,  in  the 
tnidst  of  every  possible  difterence  in  colour  and  dimensions, 
opens  up  another  vein  of  illustration.  We  identify  a  cir- 
cular outline  in  some  bodies ;  the  oval  shape  in  others  ; 
there  is  an  infinity  of  classes  determined  by  form,  including 
not  merely  the  regular  figures  of  Geometry,  but  all  the  m- 

»curnng  shapes  in  nature  and  art^egg-shaped,  heart-shaped, 
pear*  shaped,  vase-shaped^  cup-shaped,  lanceolate,  &c.,  &c. 
These  comparisons  arise  out  of  identity  in  the  attribute  of 
foiTU,  seen  through  diversity  in  all  otlier  respects.  Most  of 
the  identifications  are  sutfieiently  easy  to  strike  any  ohsei'ver ; 
while  instances  occasionally  arise  where  only  a  certain  num- 
ber of  minds  are  struck  with  the  likeness,  or  experience  the 
?e%nval  of  the  old  upon  the  new.  Thus,  in  the  descriptions 
of  botany,  the  shapes  of  leaf  and  flower  are  often  represented 
by  comparisons  that  are  far  from  apparent  to  an  onliuary 
obaerver,  demanding  the  familiarized  pereeptir>n  of  the  bota- 
nist In  anatomical  descriptions  there  is  not  un frequently 
an  analogous  want  of  obvious  i-esemblance. 

The  case  of  mathematical  forms  and  artificial  diagrams  is 
both  peculiar  and  interesting ;  but  the  important  strokes  of 

I  likeness  in  diversity  that  occur  in  science,  arc  rather  more 
com  plicated  than  the  examples  falling  proi>erly  under  our 
present  head     The  genemlization  of  the  forms  themselves — 
of  triangle,  square,  pamllelogram.  ellipse,  &C- — through  dif- 
pferences  of  subject,  is  all  that  we  can  quote  on  the  subject  of 
cing  similarity  among  our  sensations  of  sight.     And  we 
nay  remark  here,  as  on  a  former  occasion,  that  a  strong  sen* 
litiveness  to  the  oilier  properties  of  things,  that  is,  to  their 
alours,  dimensions,  material,  uses,  influences  on  the  feelings, 
kc,  ia  an  obstruction  to  the  process  of  identifying  the  mathe- 
Diticul  form.     A  burning  volcano  suggests  a  comparison^  not 
rith  Uie  diagrams  of  the  cone  in  a  book  of  Geometry,  but 
with  images  of  conllagmtion  and  explosive  energy. 

31 
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Of  forms  not  mQthematical,  we  have  the  alpkihct  an*!  t^e 
other  artificial  signs  and  symbob,  used  both  in  butii)^ 
oj^jeratinns  and  in  science.  In  deciphering  bad  haml-irritiM 
there  is  scupe  for  identif)ing  sameness  in  diversity.  This  ii 
like  tite  case  of  obscure  articulation  discu$£ied  iind^r  hsidtm 
A  strong  sense  of  the  points  that  make  the  chamctaitlui 
difference  of  each  letter,  and  an  obtuseness  to  all  ik  ua- 
meaning  flourishes,  are  the  qualities  of  a  good  deciptcring 
lioad  In  propiirtion  as  a  reader  is  earned  away  by  oma^ 
nu-ntal  slinp<*8,  his  power  of  making  out  the  ineauin^  ia  iaj. 
{lainid.  This  is  the  exact  pamllel  of  what  was  said  ak^ 
respecting  the  effects  of  over-sensibility  to  *  i  '  m]mt 

The  important  case  nf  the  revival  of  I     i  ,     ^  ,  already 
brought  up,  under  both  articulate  action  and  the  seme  of 
hearing,  comes  in  here  also,  inasmuch  as  written  langun^ 
appeals  to  tlie  eye,  aiul  is  rendered  mentally  coherent  ia  tbi 
shape  of  impR^ssions  of  sight,     What  was  said  above  on  tb 
resuscitation  of  past  addresses  and  sayings,  through  liskMiiiig 
to  some  one  speaking,  applies  to  the  reader  of  books*    Fcmus 
of  language  and  phrases  affecting  the  eye,  recall  their  simikfs 
from  the  past,  and  break  through  a  greater  or  less  amount  o[ 
urilikeness,  so  as  to  make  present  at  the  same  time  matt^n 
written  at  different  places  and  occasions.     An  eye  ver)'  inncli 
arrested  and  impressed  with  language  is  to  that  d(^[r«je  proae 
to  such  revivula ;  but  according  as  the  written  syrabids  are 
reganled  purtJy  as  a  medium  for  conveying  ideas  or  infer* 
mation,  there  is  a  restraint  on  the  tendency  to  mere  symboUcal 
identification.     We  have  here»  as  formerly,  occasion  to  note 
the  verbal  aptitude  of  the  Tnind,  in  contrast  to  the  hold  takea 
of  the  things  that  are  the  subject-matter  of  language,  what- 
ever  those  may   happen  to   be, — whether  science,   history, 
poetry,  business  transactions,  or  any  other.     In  the  verbal 
mind«  as  a  whole,  we  can  remark  the  following  peculiarities^— 
Ist,  The  physical  power  of  articulation  well  developed  ;  this 
is  shown  in  the  easy  acquirement  of  all  the  positions  of  the 
voice  and  mouth  requisite  for  speech.     2nd,  A  good  arti- 
culate ear,  as  proved  by  the  test  of  discrimination.     3nl,  Aji 
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eye  for  arbitrary  visible  forms,  as  in  alphabetical  or  written 
eoiHposition.  4th,  General  Eetentiveiiess,  or  power  of  con- 
tiguous adhesion  on  the  whole.  An  acquisition  so  multitu- 
dinous cannot  prosper  noless  the  general  power  is  well 
devehipetl  5th,  A  certain  enjoynieot  of  the  exerciser  of 
speaking,  hearing,  and  reading,  apart  from  the  further  ends 
fiei'ved  by  these  ;  this  circumstance  inspires  and  sustains  the 
exercise  of  those  lingual  functions.  To  these  positive  pecu- 
liarities, may  be  added  a  negative  aid,  namely,  comparative 
indifference  or  insensibility  to  subject-matter.  This  is  the 
only  thing  wanted  to  enable  the  Faculty  of  language  to  run 
riot,  as  we  occasionally  find  it  in  our  experience  of  men  and 
women. 

The  artistic  furms  are  a  class  distinct  from  both  the 
mathematical  and  the  symbolicaL  In  them  the  identity  is 
partly  in  the  literal  outline,  as  traced  upon  the  eye,  and 
l>aiily  in  the  eflect  of  it  on  the  mind,  as  an  ohject  of  beauty 
or  grace.  The  last  requisite,  being  the  essential  feature,  must 
rule  the  mind  in  sunmmning  rest.*iublancc3  from  the  past. 
Thus,  in  the  drapery  of  a  statue,  we  identify  some  LvtlL^ut  that 
we  have  formerly  been  impressed  with,  and  the  stroke  of 
similarity  brings  up  the  former  objects  to  the  recollection ;  on 
which  we  find  that  there  is  by  no  means  a  literal  coincidence 
of  lines,  and  curves,  and  fulds  ;  but  the  aesthetic  Bimilarity 
has  broken  through  these  and  other  diflt^rences,  and  has 
reproduced  an  instructive  array  of  artistic  parallels.  A  deep 
feeJing  of  literal  or  mathematical  form  would  be  repugnant 
to  the  aims  of  the  artist 

Tlie  identification  of  one  ?>cene  of  Nature  with  another 
iBBj  present  all  degrees  of  difficulty,  according  to  the  predo- 
minance of  agreement  or  of  difference,  and  according  to  the 
tendency  uf  the  mind  to  be  impressed  with  the  one  or  the 
other.  If  the  sameness  is  in  form  and  outline — in  the 
arratrgemcnt  of  mountain,  valley,  and  river— the  reviving 
stroke  of  similarity  turns  on  the  attmction  of  the  mind  for 
unsymmetriciil  shapes  and  groupings,  one  of  the  feat u res  in 
the  catholic  susceptibility  of  the  natuiulist*3  mind     If  the 
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resemblance  to  certain  other  scenes  lies  in  richness,  massive- 
ness  of  colourin;^,  and  strength  of  contrasts,  the  chord  to  be 
struck  is  of  a  different  kind  ;  and  such  scenes  will  be  revived 
in  a  mind  alive  to  these  effects,  n^i-twiihstanding,  perhaps, 
very  great  differences  in  the  groupings,  or  formal  arrange- 
ments of  the  component  parts. 

Tlie  same  obser\ation3  are  applicable  to  anv  other  nuxed 
objects  of  sight  or  spectacle.  When  one  dress  or  uniform 
recalls  others ;  when  the  mise  en  sc^n€  of  a  dramatic  repre- 
sentation suggests  parallels  from  our  former  experience  in 
those  things  ;  when  one  face  recalls  another  by  similarity ;  or 
even  when  a  picture  revives  the  original ; — in  all  such  cases, 
the  interest,  fur  our  present  theme,  lies  in  remarking  what 
are  the  agreeing  particulars,  and  what  are  the  points  of  dis- 
cord ;  wli-iKMj  we  can  assicrn  the  quality  of  mind  that  will 
ex|)»;ri^.'iK'^-  til'.'  rcf/all  upon  any  given  attril'Ute. 

Tlie  r;r>iir'ral  power  of  Siuiilavity  wouM  operate  alike  on 
all  kiii'ls  of  forms  and  on  all  varit.-ties  of  objects,  reviving 
with  i'.([\\d\  n'a'linr.'ss  the  similar  in  colour  and  iu  shape.  But 
this  g^MKrial  power  is  modified  by  the  acuteness  of  the  sense, 
as  well  as  by  sp^-eial  education,  which  deepens  the  hold  that 
we  have  of  some  on^  class  of  impressions,  and  makes  us  all 
the  more  ready  to  fall  into  that  particular  set.  Hence  it 
never  liapjiens  that  any  individual  is  e^pially  prone  to  restore 
likeness  in  enlour,  in  geometrical  form,  in  cypher  and  symbol, 
and  in  a'.>:)tb<.4ic  eflrct. 

Tin;  last  class  of  objects  coming  under  sensations  of  Sight 
arci  vis^ihh  iiuir.cmjiiiU.  Among  those  agreeing  iu  one  or  more 
p<;ints,  classes  are  made  up,  and  names  given  indicating  the 
agnjement.  The  llight  of  projectiles,  with  considerable 
disparity,  has  a  common  character.  In  like  manner,  we  have 
circular  movements,  elliptic  movements,  rectilineal  move- 
ments, unilurm  niovcmients,  accelerated  movenuTits,  rotation 
on  an  axle,  pendulums,  waves,  zig-zag  m<n'ements,  waterfiUls, 
explosions,  ik^.  Unch/r  all  these,  we  may  have  great  diver- 
sity in  th(i  range  and  the  s])eed,  as  widl  as  in  the  thing 
moved.       The    movements    of    animals   allbrd    many    other 
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varieties ;  in  quadrupeds,  the  walk,  trot,  canter,  gallop, 
shamblo ;  in  birds,  numorous  characteristic  modes  of  tlltiht ; 
the  darting  of  the  bat,  the  frog*3  leap,  the  serpents  undulation, 
tlie  crawl  of  the  sln<,'gish  snail  By  the  stroke  of  Siinilarity, 
w^e  bring  together  in  classes  a  great  many  instances  isolated 
in  their  occurrence,  and  keep  hold  of  them  by  class-names. 
We  thus  generalize  the  grand  varieties  of  swinnoing,  flying, 
two-footed  locomotion,  ^c. ;  and,  withiu  each  of  these,  we 
have  a  number  of  minor  classes  formed  on  still  closer 
likenesses.  In  the  flexilile  and  various  action  of  a  human 
being,  we  have  ehamcteristic  types  of  movement  and  display. 
The  gait  in  walking,  the  action  in  speaking,  the  mode  of 
performing  any  work  or  openition,  the  movements  on  the 
8tage» — are  so  many  objects  that  excite  our  notice,  and  sink 
into  onr  minds  as  permanent  recollections.  The  collective 
movements  of  multitudes,  either  in  orderly  array  and  disci- 
plined precision,  or  in  inorganic  tumult  and  confusion,  impress 
themselves  upon  the  view,  and  s}tring  up  as  memories  in 
after  tirne^.  The  moving  life,  over  the  lace  of  the  globe,  and 
in  the  liabitations  of  men,  is  more  interestiog  to  us  than  the 
still  lif^^j  it  contains  more  matter  of  emutiori  and  excitement, 
and  is  consequently  moi^e  dwelt  upon,  both  in  present  reality, 
and  in  idea. 

Here,  therefore,  the  force  of  similarity  has  a  wide  arena 
to  perfomi  ia  The  recurrence  of  sameness  in  the  midst  of 
greater  or  less  diversity  in  all  these  various  movements,  leads 
V}  identification  more  or  less  easy.  We  identify  a  stylo  of 
acting  on  the  stage,  a  dance,  a  gait,  although  the  circum- 
stances are  very  different  from  the  examples  lying  in  the 
memory.  If  the  agreement  ia  not  liteml,  but  in  a  certain 
spirit  and  effect,  a  strong  sense  of  the  literal  will  be. 
'  to  the  recovery  of  the  resembling  cases  in  the  past.  If 
we  are  very  sensitive  to  the  stirring  effects  of  movement  in 
gencmh  we  are  not  so  likely  to  identify  the  special  morle* 
Movements  may  be  divided  in  a  manner  parallel  to  tlic 
three-fold  division  of  forma ;  mathematical  or  regular  move* 
ments^  as  rectilinear,  circular,  elliptical,  &€,,  comprising  all 
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the  continnous  movemenU*  of  macliinery,  and  all  movemeuU 
that  can  bo  numerically  calculated  or  geometrically  imceii; 
$\jmholkal  movemenU,  or  those  used  fur  arbitrary  ^\p^ 
such  as  the  gesticulation  accompanying  dirifctioni*,  couuuaaJa, 
instruction,  and  the  like,  tcli^graphic  signals,  the  alphabet  iA 
the  deaf  and  dumb,  the  characteristic  g.iit  and  muvunenli 
whereby  we  discriminate  persons  and  animals;  l&»tly, 
ttBthftw  movements,  or  all  those  that  touch  the  aeuae  of 
beauty  and  the  interesting  emotions.  Ditlun.'ut  miaJa  arc 
variously  susceptible  to  these  three  kinda,  and  idejUify  <m 
sort  by  preference  over  the  othera     The  a*stheiii  Vjilji 

to  a  revival  on  that  point  of  resemblance,  and  i  tjie 

diapOBition  to  classify  mgvements  according  to  their  matkw 
maticul  character,  or   tlieir   arbitrary   meaning.     The  lat^ 
literal  and  disinterestai  susceptibility  is  that  manifested  to  tie 
symbolical  and  arbitrary,  where  neither  calculable  regularity 
nor  artistic  beauty  imparts  any  attractions.     The  sigimU  of 
a  telegraph,  the  motions  of  a  fugleman,  the  signs  used  in 
converse  with  the  deaf,  may  be  ranked  with  cyphers  and 
alphabetic   letters :    they  give  scope   for    pure   intellectual 
identity   and    discrimination ;    they   require   to    be  closely 
observi^d    and    literally    compared    with    those    previoasly 
known;  the  diflerencea  are  arbitrary,  and  so  are  tlie  ogn*^] 
luents.      Their  easy  recognition  farther  depends  on  a  goodi 
adhesiveness  for  visible  forms,  and  on  the  absence  of  euio* 
tional  preferences* 

22.  There  is  some  interest  attaching  to   the  attrifc 
common    to  Sensations  of   DinVrent  Senses.      Impres 
reaching  the  mind  through  different  avenues  of  eense^  ar 
yet  fuund  to  have  a  sameness  in  the  mental  feeling  or  tht 
emotion,  this  saraeuess  being  necessarily  accompanied  wil^ 
the  difference  due  to  the  diverse  entries  whereby  they 
the  brain.     For  example,  many  tastes  and  smells  have  the' 
character  that  we  call  sweet ;  bat  there  aie  also  effects  ou 
the  ear,  and  on  the  eye,  with  so  much  of  the  same  chai-act 
tliat  wo  apply  to  them  the  same  epithet     So,  the  chamct«|j 
of  '  pun<^f'ncy '  is  common  to  sensations  of  all  the  senses ;  unde 


SENSATIONS  OF  DIFFERENT  SENSES  IDENTIFIED. 


487 


taste,  we  have  it  in  peppered  meats  ;  iu  smell,  we  have  sal 
volatile  ;  in  touch,  a  scalding  warnith  ;  in  hearing,  driira  and 
fife  music ;  in  sight,  intense  illuminatioiL  The  amount  of 
sameness  in  these  various  sensations  is  such  that  one  often 
recalls  the  others.  The  identity  has  long  since  been  struck 
in  such  instances ;  and  is  uleuched  and  handed  down  by  the 
use  of  a  common  term,  as  in  the  above  case  of  *  sweetness,' 
The  opposite  quality,  *  bitter/  primarily  applied  to  the  sense 
of  tuste,  has  been  extended  to  the  emotions,  as  when  we  speak 
of  the  bitterness  of  disappointment  or  of  remoi^e.  The  qmi- 
lity  that  wo  call  'delicate'  has  original  ix^fei'ence  to  Touch, 
but  through  similarity,  it  is  looked  upon  as  a  mode  of  sen- 
sation in  all  tlie  other  senses.  Comparisons  are  instituted 
between  sights  and  sounds;  and  the  phraseology  of  the  two 
arts — music  and  painting,  is  made  intercbang(*uble,  A  pic- 
ture is  said  to  have  a  certain  tone;  and  a  piece  of  music  is, 
by  a  less  common  figure,  spoken  of  as  richly  coloured.  The 
feeling  of  *  warmth' is  identified  as  belonging  to  effects  that 
have  no  connexion  with  heat ;  we  hear  ot'  warm  colours,  and 
warm  affections.  Notwithstanding  the  great  disparity  thei'o 
is  between  an  actual  sensation  of  heat,  and  a  cohair  or  a 
tender  affection,  there  is  a  degree  of  sameness  sutlicient  to 
break  through  the  discordance  in  other  respects,  and  to  cause 
the  stmke  of  identificatiom  The  designation  of  one  class 
of  sensations  as  pains,  and  of  another  as  pleasures,  is  also 
til©  identifying  of  a  common  character  in  the  midst  of  great 
diversity;  but  these  qualities  are  usually  so  well  marked  in 
the  mind,  being,  in  fact,  the  prime  movers  of  our  actions,  that 
no  amount  of  diversity  can  prevent  us  from  recognizing 
either  the  one  or  the  other ;  indeed,  a  pain  not  identified  as 
such^  that  is,  not  recalling  our  former  painful  experiences, 
would  really  be  no  pain. 

These  generalizations  among  the  feelings  of  our  different 
i^s  teach  us  the  existence  of  common  mental  effects 
rising  out  of  very  different  outward  causes,  and  are,  in  fact, 
80  many  discoveries  regarding  our  mental  nature.  They  also 
serve  as  illustrations,  one  of  another,  in  our  descriptions  of 
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feelings,  whether  in  the  common  conversation  of  society,  in 
the  higher  sphere  of  poetic  delineation,  or  for  the  purposes  of 
science,  as  in  the  delineations  of  the  Senses  attempted  to  be 
given  in  this  work.  If  we  are  endeavouring  to  convey  to 
others  some  state  of  feeling  such  as  they  have  not  expe- 
rienced, we  bring  before  their  view  an  identical  or  parallel 
state  that  they  have  experienced ;  and  therefore  we  require 
to  possess,  through  the  identifying  action  of  similarity,  a 
store  of  such  likenesses.  This  is  a  frequently  occurring' 
attempt  in  poetry,  one  of  whose  objects  it  is  to  produce  new 
emotions  in  the  minds  of  men.  The  illustration  of  the  feel- 
ing roused  in  tlie  mind  of  Antonio  by  music  is  efiected  by 
a  complicated  reference  to  the  other  senses. 

Oh,  it  camo  over  me 
Liko  the  sweet  south  upon  a  bank  of  violets, 
Stoaliug  and  giving  odour. 

CONTIGUOUS  AGGREGATES.-CONJUXCTIOXS. 

23.  Under  Contiguity,  we  had  to  notice  the  a,2:gregation 
of  impressions  derived  from  many  different  sources,  through 
the  circumstance  of  their  proximity,  or  their  striking  the 
mind  at  tlie  same  time.  I  exemplified  the  association  of 
Feelings  of  ^Movement  and  Sensations  with  one  another,  in 
the  notions  that  external  objects  create  within  us,  as  in  the 
complex  idea  of  an  apple,  or  a  ring.  I  remarked,  further, 
that  in  many  c)l)jects  the  mental  impression  overflows  the 
imnKMliale  sensil)le  impression,  as  in  the  whole  class  of  Tools, 
with  which  are  associated  uses,  that  is,  actions  and  reactions 
upon  other  bodies.  In  the  more  profound  knowled<^e  of 
natural  things  furnished  by  experimental  science,  there  are 
similar  aggregates  of  associated  impressions  ;  as  the  chemist's 
idea  of  sulphur. 

Now,  wherever  there  is  much  variety  or  complicacy  in 
the  impressions  of  outward  things,  there  is  room  for  the 
detection  of  likenesses  in  the  midst  of  diversity.  An  object 
acts  upon  four  dilferent  senses  ;  the  effect  on  one  sense  is 
identical  with  an  ellect  formerly  felt,  but  the  collateral  effects 
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on  the  three  other  senses  are  quite  different.  I  take  in  my 
hand  a  ball  of  glass  ;  to  the  touch,  it  is  the  same  as  a  ball  of 
polished  stone^  aud  might  recall  the  reiuembrance  of  such  a 
ball  if  I  had  chanced  to  have  beeu  previously  cognizant  of 
one ;  but  when  I  look  at  it,  and  hear  the  ring  that  it  makes  on 
being  struck,  the  disparity  is  notable  in  both  points,  and 
would  probably  prevent  my  getting  upon  the  old  track  of  the 
marble  specimen.  The  most  impressive  feature  of  the  object 
being  its  brilliant  effect  on  the  eye,  this  would  have  every 
chance  to  rule  the  identifying  operation,  and  prevent  me  from 
recalling  an  object  entirely  destitute  of  this  peculiarity. 
There  might,  however,  be  circumstances  to  carry  my  attention 
off  from  this  etTect,  in  which  case  the  round  smooth  touch 
might  start  forth  to  the  dignity  of  striking  the  recall 

In  the  popuhir  classifications  made  among  familiar  objects, 
the  identifying  process  is  seen  habitually  at  work  Looking 
out  on  the  landscape^  we  observe  an  elevation  of  the  ground^  or 
an  ascent  from  the  ordinary  level  to  a  high  point  or  peak ;  we 
note  this  appearance  repeated  under  a  great  variety  of  shapes, 
and  in  dillereut  situations ;  we  are  not  prevented  by  the 
disparity  from  recognizing  the  sameness ;  and  every  new 
individual,  by  similarity,  re-instates  the  old.  We  thus  bring 
together  in  the  miud  an  array  of  objects  widely  scattered  in 
nature ;  we  give  them  a  common  name,  moimtain  ;  we  predi- 
cate of  each  new  example  the  peculiarities  that  -we  have 
found  attaching  to  the  previous  ;  %ve  then  know^  without  a 
trial,  tliat  if  we  were  to  ascend  any  one,  we  should  experience 
a  wide  prospect,  a  diminishing  temperature,  and  an  altered 
vegetation. 

In  the  same  way,  and  with  similar  consequences,  do  we 
pfj  numerous  other  groups  of  natural  objects ; — cities, 
i^^akes^  rivers,  forests,  cultivated  fields,  quadrupeds,  birds, 
fishes,  &a  Natural  History  improves  upon  the  popular 
cl:i  '  ais  ;  it  both  searches  the  globe  for  material,  and 
B\v  ,  '*m  to  careful  comparison.     The  progies^  of  Natural 

History  knowledge  has  been  partly  in  the  number  of  objects 
discovered,  but  partly  also  in  the  transition  from  superficial  to 
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dftp  identities.     In  the  time  of  Aristotle,  animii 
classified  accordinfj  to  the  element  tliey  inhabited;  . 
dwelling  on  the  land,  another  in  the  sea,  u  third  in  tii.  ^^ ; 
this  point  of  identity  being  so  pronnnent  aikd  forcible  that  iV 
arrated  every  uue'a  att**ntion»    Each  of  these  classes  cijuld 
be  subdividt^l  by  forming  minor  groups  on  still  cl(M*jr  nj- 
semblances;  thus,   we   should   have,  an  the   Eartli,  bipali^ 
quadruped^  reptiles,  &c.,  each  of  these  groups  being  tk 
assemblage  of  a  number  of  individuals  recalled  to  the  sm 
by  special  identities.     So  in  the  Air,  the  ins<*ct  mnltittttk 
would  be  readily  marked  off  from  the  feathen^d  iribei   U 
was  not  ditlicult  to  form  classes  such  as  these.    But,  mm 
profound  enquiry   has  developed   features  of  ideati[iciitie»ii 
carrying  with  them  a  greater  amount  of  agreement,  and  on 
points  of  more  value  as  I        '    '.*%  than  in  i'  ni 

groupings.     Birds  are  now  i  I,  not  b}'  the  ^  ui' 

of  tlieir  flying  in  the  air,  but  on  the  fact  of  their  briD^u  > 
forth  their  young  in  the  egg,  by  tlieir  feathered  struclmi?, 
their  warm-blooded  circulation,  &a  Instead  of  the  old  groip 
of  quadrupeds  or  animals  walking  on  all  fours,  we  have  tlie 
class  mnmmalta  (which  suckle  their  young),  including  bc»Ui 
man  and  quadrupeds,  and  certain  animals  of  the  sea  and  tlw  ' 
air. 

24,  The  operation  of  Similarity  in  such  classifyings  auj 
re*classifying8  as  the  above,  has  a  very  high  interest ;  it  seti 
furtli  tlui  workings  of  genius,  and  the  history  of  science, 
of  the  human  mitid.    The  reader  has  not  as  yet  been 
pared  fur  fully  carrying  out  this  explanation.     It  is  necessajj 
first  to  dwell  uptiii  loss  corn  plicated  instances,    I  might  (oUoH 
the  order  adopted  in  developing  the  Law  of  Contiguity,  au 
specify  inatances  of  the  aggregation  of  impressions  of 
various  senses — the  Organic  sensibility  with  Taste,   Smell 
Touch,  Hearing,  or  Sight ;  and  it  would  be  easy  to  lay 
of  many  cases  of  identity  in  diversity  ainoiig  such  aggn^i 
Things  affecting  the  palate  alike  may  yet  be  very  different 
the  touch  and  the  sight,  as  in  the  different  varieties  of 
same  alimentarj^  substances^ — bread,  butter,  flesh,  &c.    Objt;c 
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bat  are  identical  to  the  eye  may  yet  differ  to  the  taste  and 
be  smell,  as  water,  alcohol,  and  white  vinegar.  We  make  a 
Jass  founded  on  the  common  peculiarity,  and  give  a  designa- 
ion  implying  that,  and  no  more.  If,  however,  the  taste  or 
Hnell  is  the  point  we  are  bent  on  studying,  we  do  not  pass 
Srom  vinegar  to  water,  but  to  other  sour  bodies,  as  the 
Dommon  acids. 

25.  Without  pursuing  farther  the  instances  of  aggregate 
impressions  on  a  plurality  of  senses,  let  us  next  advei*t  to 
the  compounds  of  Sense  and  Association.  Tools,  implements, 
machinery,  and  all  objects  of  practical  utility,  make  a  class 
that  may  stand  first  in  exemplifying  this  aggregation.  A 
knife,  for  example,  is  not  simply  an  object  of  the  senses  ;  it 
is  this  and  something  more.  Along  with  the  sensation  that 
it  produces  on  the  touch  and  the  sight,  there  is  an  associated 
impression  of  its  use,  or  of  the  cutting  operation :  and  we 
are  almost  unable  to  regard  it  apart  from  this  other  circuin- 
stauca  The  appearance  of  a  knife  lying  on  the  table  is  not 
fhe  whole  knife  :  the  appearance  of  it  in  the  hand  while  we 
feel  its  form  and  dimensions,  coupling  sight  and  touch,  is  not 
fhe  whole  knife ;  they  are  at  best  but  signs  or  suggestive 
particulars  that  revive  in  the  mind,  by  association,  the  full 
notion  of  the  object  Here,  therefore,  we  have  a  complication 
of  sense  and  intellect,  of  impressions  made  by  an  actual 
object,  with  ideal  or  associated  impressions,  arising  from 
previous  junctures  when  we  have  seen  it  put  to  its  use. 
In  this  association  of  sensible  appearance  with  use, — the 
last  being  only  occasionally  seen  in  the  reality,  and  therefore 
for  the  most  part  an  idea,  or  a  potentiality, — we  have 
abundant  room  for  the  exercise  of  tracing  likeness  yoked 
with  unlikeness.  We  may  have  similarity  in  form  with 
diversity  of  use,  and  similarity  of  use  with  diversity  of  form. 
A  rope  suggests  other  ropes  and  cords,  if  we  look  to  tho 
appearance ;  but  looking  to  the  tisc,  it  may  suggest  an  iron 
cable,  a  wooden  prop,  an  iron  girding,  a  leather  band,  or 
•bevelled  gear.  In  spite  of  diversity  of  appearance,  the 
suggestion  turns  on  what  answers  a  common  end.    If  we  are 
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very  much  attracted  bv  sensible  appearances,  there  will  be 
the  more  difficulty  in  recalling  things  that  agree  only  in  the 
use ;  if,  on  the  other  hand,  we  are  profoundly  sensitive  to  the 
one  point  of  practical  efficiency  as  a  tool,  the  peculiarities  not 
essential  to  this  will  be  little  noticed,  and  we  shall  be  ever 
ready  to  revive  past  objects  corresponding  in  use  to  some  one 
present,  although  diverse  in  all  other  circumstances.  We 
become  oblivious  to  the  difference  between  a  horse,  a  steam- 
engine,  and  a  waterfall,  when  our  minds  are  engrossed  with 
the  one  circumstance  of  moving  power.  The  diversity  in 
these  had  no  doubt  for  a  long  time  the  effect  of  keeping 
back  their  first  identification ;  and  to  obtuse  intellects,  this 
identification  might  have  been  for  ever  impossible.  A  strong 
concentration  of  mind  upon  the  single  peculiarity  of  mecha- 
iiical  force,  and  a  degree  of  indifference  to  the  geneml  aspect 
of  IIh?  tllin,^^s  tlieniselves,  must  conspire  with  the  intellectual 
eiirr^y  of  resuscitation  by  similars,  in  order  to  summon 
toi^M'tlier  in  the  view  three  structures  so  different.  We  can 
se(^  by  an  instance  like  this,  how  new  adaptations  of  existing 
macliinery  nii^^ht  arise  in  tlie  niiiid  of  a  mechanical  inventor. 
AVIieii  it  first  occurred  to  a  reflecting  mind  that  moving  water 
liiid  a  i)roperty  identical  witli  human  or  brute  force,  namely, 
llie  proi)erly  of  setting  other  masses  in  motion,  overcoming 
in(Mti;i  and  resistance, — when  tlie  siglit  of  th'^  stream  suggested 
through  tliis  i)()int  of  likeness  the  power  of  the  animal, — a  new 
addition  was  made  to  the  class  of  prime  movere,  and  when 
circumstances  ])ermitted,  this  power  could  become  a  substi- 
tute for  the  others.  It  may  seem  to  the  modern  understand- 
ing, familiar  with  water  wheels  and  drifting  rafts,  that  the 
similarity  lu^re  was  an  extremely  obvious  one.  But  if  we  put 
ourselves  back  into  an  early  state  of  mind,  when  running 
water  affected  tlie  mind  by  its  brilliancy,  its  roar,  and  irregular 
devastation,  we  may  easily  suppose  that  to  identify  this  with 
animal  muscular  energy  was  by  no  means  an  obvious  effect. 
l)ouht](iss  when  a  mind  arose,  insensible  by  natural  consti- 
tution to  the  superficial  aspects  of  things,  and  having  withal 
a  gieat  stretch  of  identifying  intellect,  such  a  comparison 
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W0UI4  then  be  possible.  We  may  pursue  the  some  example 
one  stage' further,  and  came  to  the  discovery  of  steam  power, 
or  the  identilicatiou  of  expanding  vapour  with  the  previously 
known  sources  of  mechanical  fuice.  To  the  conimon  eye,  (or 
ages,  vapour  presented  itself  as  clouds  in  the  sky  ;  or  as  a 
hissing  noise  at  the  spout  of  a  kettle,  witli  the  formation  of 
a  foggy  curling  cloud  at  a  few  inches*  distance.  Tlie 
forcing  up  of  the  lid  of  a  kettle  may  also  have  been  occa- 
sionally obseiveiL  But  how  long  was  it,  ere  any  one  was 
struck  with  the  parallelism  of  this  appearance  with  a  blast 
of  wind,  a  rush  of  water,  or  an  exertion  of  animal  muscle  ? 
The  discordance  was  too  great  to  be  broken  througii  by  such 
a  faint  and  limited  amount  of  likeness.  In  one  raiud, 
however,  the  identification  did  take  place,  and  was  followed 
out  into  its  consequences.  The  likeness  had  occuri"eil  to 
other  minds  previously,  but  not  with  the  same  results.  Such 
minds  nmst  liave  been  in  some  way  or  other  distinguished 
above  the  millions  of  mankind ;  and  we  are  now  endea- 
vouring to  give  the  explanation  of  their  superiority.  The 
intellectual  character  of  Watt  cont^'iined  all  the  elements 
preparatory  to  a  great  stmke  of  similarity  in  such  a  case  ; — 
a  high  susceptibility,  both  by  natui'e  and  by  education,  to  the 
mechanical  properties  of  bodies ;  ample  previous  knowledge 
or  familiarity ;  and  indiflerence  to  the  superficitd  and  sensa- 
tional effects  of  things.  It  is  not  only  possible,  however, 
but  exceeiliugly  probable,  that  many  riK'U  possessed  all  these 
accomplishments  ;  they  are  of  a  kind  not  transcending 
common  abilities.  They  would  in  some  degree  attach  to  a 
mechanical  education  ahnost  as  a  matter  of  course.  That 
the  liiscovery  was  not  sooner  made,  supposes  that  something 
farther,  and  not  of  common  occurrence,  was  necessary  ;  and 
this  additional  etidowuient  appears  to  be  the  identifying 
power  of  Similarity  in  general ;  the  tendency  to  detect 
likeness  in  the  midst  of  disparity  and  disguise.  This  suppo- 
sition accounts  for  the  iact;  and  is  consistent  with  the 
known  intellectual  character  of  the  inventor  of  the  steam- 
engina 
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26,  Lei  U3  next  consider  Natural  Objecta,  ns  Been  Vf  ^9 
eye  of  tlie  naturalist,  with  a  view  to  catalogue  and  ^ 
all  their  properties  and  relations.     The  Mineral,  \V, 
and  Animal  Kingdoms,  as  objects  of  intellectual  cm    i  v 
and  nitional  explanation,  present*,  in  each  of  their  individual 
specimens,   that  mixture  of  the   sensible  pre^nt  witt  the 
associated   absent,   above  exemplified  in  the  class  of  tooli 
or  machinery.     Each  mineral,  plant,  or  animal,  in  a  btuidle 
of  impressions,  of  which  the  whole  cannot  be  made  pmmt 
to  the  sense  at  one  time ;  there  being  a  series*  of  actions  upotj 
other  individuals  to  be  included  in  the  conceptioo,  and  tbeie 
usually  held  together  with  the  assistance  of  language.   Tbe 
complication   thus   presented  is  a  d^ree   bt*yantl  the  pre- 
ceding group.     In  Mineral  bodies,  we  have  the  concurtMice 
of  many  attributes  in  each  individual,  some  sensible,  othm 
experimental ;  and   it  is  under  tbe  estrant^iog  inllaeacc  of 
much  diversity  that  all  the  classes  have  been  6>rme4   Tlias, 
to  take  the  Metals.     Some  of  these  have  a  very  large  ext«afc 
of  sameness,  as  tin,  zinc,  silver,  and  lead ;  so^  there  is  a  dm 
resemblance  between  gold  and  copper,   between  iroa  and 
manganese,     put  when  we  come  to  mercury,  a  strikinj»  [ml 
of  diversity  starts  forth ;  namely,  the  liquid  form.    The  iu- 
fluence  of  this  divei'sity,  leading  the  mind  away  to  water  and 
liquids  of  every  kind,  would  prevent  the  rise  of  raetala  to  tlie 
view,  but  for  the  strong  eflect  of  the  two  qualities^ustTB 
and  weight  or  specific  gravity,  which,  acting  by  themselves, 
could  suggest  by  similarity  only  such  substances  as  silver, 
lead,  tin,  &a     This  concurrence   of  two  striking  points  of 
sameness,  overpowers  the   diverting  influence  of  the  liquid 
state^  and  brings  mercury  to  the  mind^s  eye  side  by  side 
with  the  metala     But  these  bodies  have  been  ideatt(i«.^d  with 
others  in  the  midst  of  still  greater  discordance*     When  Sir 
Humphrey   Davy    suggested   that  metallic    substances  are 
locked  up  in  soda,  potash,  and  lime,  the  identification  iu  hia, 
mind  proceeded  upon  resemblances  purely  intellectual ;  thai 
is  to  say,  making  no  appeal  to  the  senses,  but  arrived 
through  indirect  signs,  and  represented  to  the  mind  by  tecl 
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nical  symbols.  He  found  a  class  of  bodies  that  had  a  close 
agreement  with  one  another,  and  were  termed  salts  ;  he  saw 
that  some  of  these  consisted  of  an  acid  and  the  oxide  of  a 
metal, — as  sulphate  of  iron,  nitrate  of  silver ;  others  consisted 
of  an  acid  and  a  substance  called  an  alkali, — as  sulphate  of 
•oda,  nitrate  of  potash.  Here  there  were  a  number  of  bodies 
IroQght  together  in  the  mind  by  general  agreement ;  an  oxide 
of  a  metal  in  these  bodies  suggested  by  similarity  of  function 
an  alkaline  substance,  both  having  the  property  of  neutral- 
ixing  an  acid  and  forming  a  salt ;  it  was  impossible,  there- 
fore, not  to  class  together  in  one  group  all  substances  having 
this  property,  which  was  done  before  the  time  of  Davy,  under 
ftrhe  name  hoses.  He,  then,  by  a  bold  venture,  asserted  that 
tlds  common  property  of  neutralizing  acids,  and  making  salts, 
grouvs  out  of  a  still  closer  identity  of  character,  namely,  a 
common  composition ;  in  other  words,  that  the  alkalies  are 
andes  of  metals  too,  and  that  therefore  all  the  bases  contain  a 
metal  and  oxygen.  On  putting  the  suggestion  to  the  proof,  it 
•was  foand  to  hold  good ;  lustrous  metallic  substances  were 
actually  separated  from  soda,  potash,  &c. ;  and  the  identity 
made  good  to  the  sense  as  well  as  to  the  reason.  But  to 
trace  identities  of  this  nature,  a  highly  intellectual  concep- 
tion is  required  to  intervene ;  salts  had  to  be  considered,  not 
as  appealing  to  the  touch,  the  taste,  and  the  sight,  but  as 
compounded  of  ingredients  represented  to  the  mind  by  names, 
figures,  and  symbols.  Had  copperas  been  known  only  as  it 
appears  in  a  drysalter's  store,  no  such  identifications  could 
have  grown  out  of  its  comparison  with  other  salts.  It  be- 
haved to  be  known  as  sulphuric  acid  combined  with  oxide 
of  iron,  or  symbolically  as  S  0'  +  Fe  0,  in  order  to  see  an 
analogy  between  it  and  Glauber's  salts,  similarly  represented, 
S  0*  +  Soda.  The  scientific  identities  proceed  on  scientific 
iions,  that  is  to  say,  on  artificial  ways  of  expressing,  by 
numbers,  and  symbols,  the  facts  that  experiment 
brings  to  light  The  same  research  led  to  a  stroke  of  identi- 
fication that  would  have  been  utterly  impossible  to  the  com- 
mon eye,  namely,  of  hydrogen  gas  with  the  metals, — a  gas  with 
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a  solid, — tlie  Ifchtest  substance  in  nature  with  the  heaviest. 
Hydrogen  occurs  in  ccnnixions  that  suggest  a  metal  by  the 
force  of  s:iiii!*ir::y,  as  by  its  combining  with  oxygen,  and 
entering  into  still  higher  compounds  exactly  as  the  metals 
do.  The  rt^ugnance  l^eiwc-en  the  physical  or  more  sensible 
properties  of  hydro^'en  gaseous  form  and  lightness)  and  the 
properties  of  the  metals,  kept  back  for  a  time,  but  did  not  in 
the  end  prevent,  an  identification  on  the  property  of  com- 
bining chemically  in  the  same  manner  as  these.  And  in  the 
artificial  r.^presentations  of  chemical  formulae,  the  identity  is 
such  as  to  strike  the  mind  very  readily  ;  but  this  representa- 
tion was  itself  consequent  on  the  recognition  of  similarity  of 
function  in  the  two  cases.  An  acid  is  now  represented  chemi- 
cally in  the  same  form  as  a  salt,  hydmgen  standing  in  the  acid 
for  the  ni»tal  in  tli-^  salt.  Sul[»liuric  acid  is  H  O,  S  0\  the 
sulpluue  ol'  iron  Ft  0.  S  01 

27.  To  pass  from  the  mineral  world  to  the  Vegetable. 
Plants  may  be  iiloiitiried  on  many  diflerent  points,  and  the 
same  pliini  falls  iiii«>  dillVreut  groups  of  associates  according 
to  the  uMture  tluit  predominates  in  the  mind,  and  determines 
the  stn-ke  of  recall.  AVhat  in  the  end  has  turned  out  the 
most  valuable  clas^itioation.  has  oiwii  repelled  at  the  outset  by 
obtrusive  dis.-iuiilarilies.  In  the  first  Classification  of  plants, 
the  Tn'!'.>  <»t'  the  forest  would  be  groupovl  together,  owing  to 
easy  i«.l.,ii:ilioatiou  thr'^u^h  their  ]>rouHnent  and  imposing 
points  of  likeness.  The  Shrubs  would  make  another  class 
identifird  by  the  same  sui)erfieial  likeness.  The  apparently 
msigniti.aut  and  artificial  identifications  made  by  Linnaeus 
would  be  rfpi'llmt  to  a  common  eye,  and  could  si)ring  only 
from  minute  dissection  of  the  structure,  bringing  out  features 
of  identity  hidden  in  the  heart  of  the  elHorescence.  The 
LmncTan  classification  Avas  })ropcrly  a  fetch  of  identity  in  the 
midst  of  the  wi.lest  discordance  ;  and  the  mental  preparation 
for  gaining  this  tiiuniph  of  identification,  in  the  midst  of 
(litficultics,  was  a  shutting  of  the  eye  to  the  bold  features 
that  held  all  other  minds  captive,  and  a  devoted  study  of 
the  mmute  and  concealed  structure.     Also,  the  identifying 
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icli  of  similarity  in  such  a  mind  must  have  been  of  a  high 
order,  to  produce  so  great  a  change  in  the  roode  of  k)oking  at 
the  whole  vegetable  world,  to  break  down  all  the  old  classi- 
fications, aud  compel  the  adoption  uf  others  entirely  at 
variance  with  them. 

The  vegetable  world  presents  us  with  another  example 
of  pure  attraction  of  SimiJarit3\  The  analog}'  of  the  flower 
to  the  whole  plant,  fii'st  struck  the  mind  of  the  poet  Goethe, 
and  was  considered  by  botanists  a  luminous  suggestion. 
He  saw,  in  the  an-angement  of  the  leaves  round  a  htem,  the 
analogue  of  the  circular  arrangement  of  the  petals  of  the 
flower,  notwithstanding  veiy  great  diversity  of  general 
appearanca  So,  in  the  leaf,  Oken  identified  the  plant.  The 
branchings  of  the  veins  of  the  leaf  are,  in  fact,  a  miniature  of 
the  entire  vegetable,  with  its  parent  stem,  branches,  and 
ramifications.  In  the  first  suggestion  of  these  identities,  we 
luiTQ  notable  eases  of  the  stroke  of  similarity  through  a 
dense  medium  of  diversity.  Such  identifications  (whi'u 
proved  to  be  genuine  and  not  nicruly  apparent  or  fanciful), 
cast  new  lights  over  a  subject ;  simplifying  w^hat  is  complex, 
and  giving  a  clue  to  what  seemed  a  labyrinth. 

28.  Our  next  examples  are  from  the  Animal  Kingdom. 
In  the  classification  of  animals,  we  find  the  stroke  of  identity 
falling  first  upon  one  class  of  attributes,  as  in  the  divisions 
into  quadi-upeds,  birtb,  and  fiahes ;  a  minuter  examination 
paves  the  way  for  a  deeper  resemblance  ;  certain  animals 
inhabiting  the  sea  are  excluded  from  the  class  of  nshes — 
as  the  whale,  seal,  and  porpoise  ;  and  certain  others  that  fly 
in  the  air  (the  bats  for  example)  are  excluded  from  the  class 
of  binls.  This  new  classification,  like  the  i-eform  of  Linnieus 
in  the  Vegetable  world,  proceeded  on  an  investigation  of 
stmctuFe,  and  a  disregard  of  the  stiirtling  differences  that 
arrest  the  common  eye.  It  was  accomplished  by  the  com- 
parative anatomists  of  the  last  century,  and  is  now  fixed  for 
©vier  in  the  minds  of  men,  by  the  language  expressing  the 
divisions  and  subdivisions  of  the  animal  kingdom. 

Numerous  interesting  comparisons  have  been  discovered 
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between  the  difTi'icnt  parts  of  animals  taken  individiialk 
These  have  bcim  termed  Iu>mohffieji,     One  of  ihe  first  «ugg^ 
tions  is  uttributed  to  tlie  fertile  analogicivl  brain  of  Oken, 
Walking  one  day  in  a  forest,  he  came  upon  the  bleachrf 
skull  of  a  deer*     lie   took  it  \\p,   and  was  examining  ita 
Anatomical  arrangement,  wher*  there  flashed  uixiu  his  mad 
an  original  identity.    The  skull,  he  said,  was  four  verteljiaj 
in  fact,  the  head  was  merely  a  continuation  of  the  bick 
bone,  but  so  expanded  and  dist^^rted  as  to  throw  a  <kp 
disguise  over  the  fundamental  sameness  of  structure.  That 
disguise   was  now   shot   throngh,   by   a  powerful  fettih  of 
similarity,  in  a  mind  prepared  by  previous  knowledge  (b? 
discovering  such   likenesses,      Oken   was  evidently  a  taaa 
that  sat  loose  to  the  existing  identifications  of  things.  He 
had,  moreover,  a  large  endowment  of  geneml  Simikrity.  It 
appears  further  that  he  had  a  strong  belief  in  the  stuiplicity 
of  nature,  that  is  to  say,  in  the  recurrence,  or  repetition,  of 
the  same  structure  and  the  same  plan  of  working,  in  maity 
various   forms  and  in  the  most   widely  separated  repoti& 
Uis  convictions  on  this  point  went  far  beyond  the  reality,  u 
we  may  see  from  hia  writings ;  for  of  the  many  humlt^U  | 
of  analogies  that  he  sets  forth  in  his  one  work  '  Physio-  j 
philosophy,*  there  are  probably  not  twenty  that  are  soumlj 
The  intellectual  force  of  similarity  in  him  was  under  aa^ 
check  or  control     He  never  took  any  steps  to  prove 
reality  of  a  supposed  identification.    The  identifying  stToi 
of  similarity,  bringing  together,  for  the  first  time-,  things  tha 
had  previously  been  looked  at  in  totally  difTerent  coanexiun 
is  the  first  step  in  a  discovery,  but  only  the  first  step. 
has  to  be  fullowed  up  by  the  lubcturof  comparing  minutely  i 
the  different  things  whose  resemblance  is  implied  in  the  idei 
tifieation,  and  only  after  this  examination  is  complete,  and  i 
resnlt  satisfactory,  is  tlie  discovery  realized     Hence  the 
mark, '  he  discovers  that  proves.'    Honour  belongs  t«)  the 
suggestion  of  a  discovery,  if  that  suggestion  was  the  means 
of  setting  some  one  to  work  to  verify  it,  but  the  world 
ever  look  upon  this  last  operation  as  the  crowning  exploit 
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Tlie  homologies  of  tlie  skeleton  imply  a  wide  ranjije  of 
fiimilarities,  sought  out  through  the  thickest  conceahiieut  of 
diversity.  The  identity  of  structure  of  aU  anioials  of  the 
vertebrate  class,— mam nialia,  birds,  reptiles,  and  fishes  ;  the 
correspondence  of  the  upper  arm  of  the  man,  the  fore  leg  of 
the  quadruped,  the  wing  of  the  bird,  and  the  anterior  fin  of 
the  fish, — implies  a  very  great  insight  into  structure,  and  a 
power  of  Betting  aside  first  appearances.  The  resemblance  of 
the  segments  of  the  same  ekeleton,  from  the  cix>wn  of  the 
lieud  to  the  tip  of  the  taU,  constitutes  the  serial  homology, 
nrhich  is  the  working  out  of  Oken's  fetch  on  the  skull  of  the 
deer.  The  discovery  of  these  homologies  represents  the 
struggles  of  the  human  intellect  with  the  perplexity  of  the 
world.  In  the  explanation  of  nature,  first  thoughts  are 
seldom  correct  The  superficial  resemblances  bring  together 
things  that  have  no  deep  community  of  structure,  and  hence 
no  knowledge  is  transferred  from  one  to  another.  The  com- 
parison of  a  salmon  with  a  seal  can  only  mislead  ;  the  com- 
parison of  a  seal  with  a  whale  may  improve  our  knowledge 
both.  When  a  superficial  likeness  in  two  objects, — a 
eness  in  some  one  prominent  feature— is  the  sign  of  a 
deep  likeness,  or  a  sameness  in  many  other  features,  all  of 
great  importance,  we  can  apply  to  the  second  the  whole  of 
the  knowledge  we  have  obtained  of  the  first ;  that  is,  by 
studying  one  we  are  master  of  the  two,  and  thus  economize 
our  labour  If  I  find  out  that  a  bat  is  not  a  bird,  but  one  of 
the  mammalia,  I  instantly  tmnsfer  to  it  all  that  I  know  of 
the  common  charactera  of  the  mammalia  :  but  if  I  identify  a 
hat  with  an  owl  I  gain  nothing,  for  the  likeness  between  the 
two  (their  nocturnal  habits)  is  supei^cial  or  isolated,  it  does 
not  imply  a  number  of  other  likenesses,  and  the  comparison 
is  therefore  unprofitable.  The  progress  of  real  discovery 
consists  in  seizing  these  pervading  resemblances,  and  in 
passing  by  the  others.  Often  where  there  is  the  greatest 
amount  of  real  sameness,  there  is  the  least  apparent  same- 
ness ;  whicli  only  shows  that  the  vulgar  eye  is  satisfied  with 
a  very  superficial  glance  at  things. 
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PHKKOMEKA  OF  8UCCESSI02T. 

29L  Under  Contagiutf,  we  have  classified  and  Olustratod 
die  dilEereiil  Idnds  of  snooettion  prevailing  aTrjtind  u&  Son^t 
an  Cjdic  or  periodicv  ta  day  and  night,  the  senaous,  tW 
licavealx  MpyeAtmikoeB  geoemlly  ;  the  tides,  the  winds,  tW 
levototioii  of  macliiiiajr,  the  routine  of  life.  Others  ai 
WicoerwioM  of  ETolatioo*  as  in  the  growth  of  living  bing^, 
and  ibe  oooslnictioiis  of  bmnati  iurlustry.  Many  are  ckrac 
teriied  bjr  Efltet^  or  the  pttxluL'tion  of  some  telling  seusatiDu, 
or  mddea  dns^g^  as  a  blow,  an  explosion,  a  burnt  of  tmk, 
a  dtamatie  aeoie:  Apart  from  these  salient  nmnirit^t-t;  ! . 
we  haTe  tlia  mora  comprehensive  successions  iu  tici 
cause  and  effect  Lastly,  llistory  at  laj^  ia  a  grand  einmhk 
of  sQccessioiif  whoae  aspecta  are  iunutnemble 

The  tdentificationa  traced  among  these  varieties  of  k^ 
qtieDOetp  and  held  together  by  the  use  of  language,  as  the 
common  estate  of  civilised  men,  have  vastly  enlarged  the 
sum  of  human  knowledge  and  the  compass  of  human  yom^, 
besides  yielding  much  netiued  gratification.     They  fall  uutiitf 
two  great  divisions,  the  Real  and  the  Dlustrntive  ;  the  one 
implying  an  identity  in  the  actual  subject  or  intrinsic  quality 
of  the  sequence^  the  other  implying  a  sameness  in  some  mode 
or  ci^€t  of  it     Of  the  first  class  are  the  scientific  and  prac- 
tical identities  ;  the  second  are  those  that  serve  as  a  medium 
either  of   intellectual   comprehension,  or  of   artistic  adorn- 
ment    When  we  term  certain  atmospheric  movements  aerial 
tides,  thereby  identifying  them  with  the  tide^  of  the  ocean, 
the  comparison  is  strict  and  scientific,  for  both  phenomena 
are  caused  by  one  and  the  same  natuml  power,  namely, 
gravitation ;  but  when  we  speak  of  *  a  tide  in  the  afTairs  of 
men/  the  identity  is  not  real,  but  merely  illustrative,  thmugli 
a  certain  similarity  of  phase  or  aspect ;  the  ebb  and  flow  of 
human  prosperity  liis  no  dependence  upon  gravitation,  it 
grows  out  of  quite  another  class  of  natural  impulsea. 

30.  The  illustrative  comparisons,  however,  are  not  con 
lined  to  phenomena  of  succession ;  they  occur  equally  among 
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the  objects  brought  in  under  the  previous  head,  namely, 
aggregates,  eonjunctions,  or  appearances  of  still  life.  On  this 
account  I  prefer  to  treat  Illustration  as  a  separate  subject, 
and  under  the  present  head,  Successions,  I  shall  merely  cite 
a  few  examples  of  t!ie  identification  of  likenesses  considered 
as  real,  or  believed  to  be  real.  And  to  commence  with  se- 
quences that  are  periodic  or  Cyclic  : — the  revolutions  of  the 
year  are  too  much  alike  to  present  a  case  of  difficult  identifi- 
cation, on  which  alone  any  interest  hinges.  In  the  rising  and 
getting  of  the  stars,  there  is  one  point  of  similarity  that 
might  for  a  long  time  escape  observation,  in  consequence  of 
accompanying  dissimilarities,  namely,  that  in  the  same  place 
the  stars  all  rise  constantly  at  the  same  angle,  the  angle  being 
the  co-latitude  of  the  place  ;  at  latitude  GO''  the  angle  is  30", 
at  latitude  50^  it  is  40^  Now,  there  are  two  disguising 
difterences  in  the  rising  and  setting  of  the  various  stars  ;  one 
relating  to  the  height  they  reach  when  at  their  highest,  and 
the  other  relating  to  the  time  of  rising,  which  last  element 
differs  for  the  same  star  throughout  the  year.  It  t^kes  a 
steady  glance,  a  ready  appreciation  of  mathematical  elements 
(such  as  this  of  the  angle  of  rising),  and  a  considerable  reach 
of  the  identifying  fa€ult\%  to  seize  a  etimnmnity  of  this  kind, 
in  the  mitlst  uf  a  dazzling  and  variegated  scena  An  absence 
of  poetic  feeling  would  be  an  indispensable  requisita 

In  the  Vegetable  Kingdom,  as  seen  in  temperate  and  cold 
countries,  men  soon  attain  to  the  generalization  of  alternating 
life  and  death,  in  the  cycle  of  the  year.  Notwithstanding  the 
boundless  variety  and  diversity  of  vegetable  nature,  this  fact, 
of  summer  growth  aod  autumnal  fading,  is  too  prominent  to 
he  disguised  by  the  distinctions  between  a  garden  flower  and 
a  forest  oak.  It  would  conse^iuently  be  one  of  the  earliest 
generalizations  of  the  human  race  living  out  of  the  tropics. 
The  same  remark  would  apply  to  the  alternation  of  waking 
and  sleeping,  as  a  fact  of  animal  life  in  general  The  identi- 
fication of  the  daily  repose  of  men  and  animals  generally  with 
the  hybernation  of  some  species,  would  be  less  obvious,  but 
by  DO  means  difficult  to  observant  men ;  uidess>  indeed,  an 
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artificial  obstruction  were  cremated  by  the  comparisoei  wiA 
death,  or  with  the  winter  of  vegetation,  having  already  p\ 
poaarsaiun  of  mtju's  minds. 

The  generalization  of  the  planets,  or  the  tracing  of  a  com. 
mon  chnracter,  in  spite  of  accompanying  dissimilarity, 
tliuiie  wandering  bodies,  would  be  inten?^ting  to  fuUow, 
could  now  recover  the  history  of  the  process.     The  discovery 
of  the  comnion  fact  of  their  circling  round  the  en^i 
was  by  no  means  eiisy  in  the  case  of  the  inferior  i«l         .     ^ 
cury  and  Venas  ;  men's  minds  would  in  their  case  be  caTriM 
away  with  the  more  limited  circumstances  of  their  attendiug 
on  the  sun,  and  their  appearing  as  morning  and  as  eveaiug 
stars. 

The  enccessions  of  Evolution  are  exemplified  chiefly  iti 
the  growth  of  living  beings.     Each  plant  and  animal,  in  Ik* 
course  of  its  existence,  presents  to  our  obser\'ation  a  number 
of  successive  phases.    The  great  salient  facts  of  birth  and 
death  are  an  easy  conquest  to  the  identifying  faculty.    Special 
modes  of  growth  can  be  traced  among  limited  groups,  wliicU 
are  thereuptm  formed  into  classes ;  as  in  animals,  the  Oriptr- 
ouB  and  the  Viviparous.     The  successions  of  insect  life  are 
more  complicated.     Close  observation  of  individuals  is  neces- 
sary to  strike  out  these  identities ;  so  is  the  absence  of  vulgar 
wonderment,  poetic  illusion,  and  strong  prepossessions.     Tho 
physiological   department   called    Embryology,  includes  tbo 
knowledge  of  the  earliest  evolutions  of  animals,  and  15  very 
nnich  dependent  upon  ideiiti lying  the  modes  of  gniwth  of 
creatures   considerably   dil!erent   from  one   another,   as  the 
chicken  and  the  infant    The  difficulty  in  such  a  case  is  to 
prove  that   an  apparent  identity  is  real ;  so  tliat  what  is 
known  of  the  one  member  of  the  comparison  may,  with 
absolute  certainty,  be  believed  of  the  other.     Whereas  ia 
other  iiistanci'S  the  discovery  is  difficult,  but  the  proof  easy; 
in  this  the  discovery  is  easy,  find  the  praof  ditlieult    As  to  tho 
means  employed  in  ascertaining  the  genuineness  of  an  identity 
soen  by  the  intellectual  glance  of  similarity,  or  the  lo^ic  of  thd 
case,  we  are  not  at  present  concerning  ourselves. 
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[.  The  Successions  making  up  Hutoan  History  offer 
abundant  instances  of  Similarity.  Nowhere  are  comparisons, 
good  and  bad,  more  abimdantly  struck  Pint  arch  is  not  the 
only  wiiter   that   has   set   to   work   expressly  to   construct 

I  historical  parallels*  In  the  situations  arising  in  public 
affaitB,  in  the  problems  that  have  to  be  solved,  in  the  issues 

^  of  critical  periods,  and  in  tlie  catastrophes  that  Imve  over« 
whelmed  empires,  the  intellect  of  enquiring  and  observing 
men  fincb  numerous  identities.  Sometimes  we  compare  the 
past  with  the  pi^esent,  sometimes  one  past  epoch  with  another. 
And  such  conjparisons  are  seldom  barren  eflfoiis  of  the 
identifying  faculty  ;  they  are  usually  employed  for  some  end 
of  mutual  illustration,  or  in  order  to  infer  in  the  one  all  the 

I  good  or  bad  features  belonging  to  the  other     The  rise  of  the 

[British  empire  is  compared,  by  one  class  of  minds,  to  the 

Ellistory  of  the  great  empires  of  antiquity ;,  the  object  of  the 
comparison  being  to  carry  out  the  analogy  to  the  full  length 
of  anticipating  for  Britain  a  simOar  course  of  decay.  Tho 
parallelisms  that  set  forth  popular  government,  as  conducting 

^to  anarchy  and  ending  in  militaiy  despotism,  have  been 
eated  o^  na>vs§a7r^  Bui  such  are  not  the  comparisons  that 
llustrate  happily  the  operation  of  the  principle  now  under 
liscussion,  or  that  show  the  results  of  identification  in 
pnlai^ing  the  grasp  of  the  human  intellect     I'or  these  ends, 

It  should  choose  rather  to  poiht  to  comparisons  made  in  moro 
limited  chains  of  historic  successioa  The  narrower  the  field 
of  view  contemplated,  the  more  likelihood  there  is  of  hitting 
ipon  a  real  and  instructive  comparison.  Take  the  following 
[>m  Grote's  Histortj  of  Greece,     In  discussing  the  changes 

Imade  in  Sparta  by  the  institutions  of  Lycurgus,  the  historian 
calla  in  question  the  alleged  re-partition  of  the  lands  of  the 

LState  among  the  citizens.     He  shows  that  this  is  not  stated  by 

be  earliest  authorities,  and  that  it  appears  to  have  gained 

l^ce  only  after  the  revolutionary  proceedings  of  Agis  and 

^SleotoenAs  in  the  thiid  century,  B.a ;    at  which  time  he 

*  8o«  the  intercfttmg  Toliunc«  under  this  tltlu,  publijihod  b/   Chftilt^ 
Kniglbkk 
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ttiiiiks  the  idea  grew  up  in  cjonsequence  of*  iU  being  strao^ 
saggfeisted  by  the  then  pres^i-nt  desire  for  a  similar  re-dinnW 
*  It  waa  under  the  state  of  public  feeling  which  gave  liirlli  to 
these  projects  of  Agis  and  Kleomenes  at  Sparta,  tkt  tli»s 
historic  fancy,  unknown  to  Aristotle  and  his  predeca*i>T^ 
first  gained  ground,  of  the  absolute  efpiality  of  prt»ix*rty  a$ « 
primitive  institutian  of  Lycnrgus,  How  uiueh  such  a  beli«f 
would  favour  the  schenie^  of  innovation  is  too  obvirnis  tu 
require  notice  ;  and,  without  supposing  any   '  *'  ^ 

ture,  we  cannot  be  astonished^  that  the  [  i     ^  of 

enthusiastic    patriots    interpret43d    according  to    their  on 
partialities  an  old  unrecorded  legislation,  fi*i->m  which  they 
were  separated  by  more  than  five  centuries.     The  Lycurgean 
discipline  tended  forcibly  to  suggest  to  men*8  minds  tk  idm 
of  equality  among  the  citizens — that  is,  the  negation  of  all 
inequality  not  founded  on  some  personal  attribute — inasmuch 
as  it  assimilated  the  habits,  enjoyments,  and  capacities  of  thft 
rich  to  those  of  the  poor  ;  and  the  equiility  thus  existing  in 
idea  and  tendency,  which  seemed  to  proclaim  the  wish  of  tk 
founder,  waa  strained  by  Uie  later  refonners  into  a  positi^ 
institution  which  he  had  at  first  realized,  but  from  which  his 
degenerate   followers   had   receded.     It   was  thus  that  the 
fancies,   longings,   and   indirect   suggestii>n8   of  the  presont 
assumed    the  character  of  recollections  out  of  the  earty, 
obscure,  and  extinct  historical  past     Perhaps  the  philosopher 
Sphcerus  of  Borysthenes  (friend  and  companion  of  Kloomeaia, 
disciple  of  Zeno  the  Stoic,  and  author  of  works  now  lost, 
both  on  LycuTgus  and  Socmtes,  and  on  the  constitution  ot. 
Sparta)  may  have  been  one  of  tliose  who  gave  currency  in 
such  an  hypothesis.    And  we  shall  readily  believe  that^  if 
mlvanced,  it  would  find  easy  and  sincere  credence,  when  we 
recollect  how  many  simUar  delusions  have  obtained  vogue  m 
modem  times  far  more  favourable  to  historical  accuracy — ho 
much  false  colouring  has  been  attiiehed  by  the  political  foel 
of  recent  days  to  matters  of  ancient   history,  such   as 
Saxon  Witenagemote,  the  Great  Charter,  the  rise  and  growil 
of  the  English  House  of  Commons,  or  even  the  Poor  Law 
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of  Elizabeth.'*  The  comparisons  contained  in  this  last  sen- 
tence, both  suggest  the  explanation  above  given  of  the  rise 
of  the  belief  in  question,  and  impart  probability  to  it  when 
suggested.  The  same  historian  has  eftectively  itliiBtrated  the 
general  body  of  Grecian  legends,  by  a  comparison  with  the 
laiddle  age  legends  of  the  Roman  Catholic  Church.  The 
range  of  knowledge  possessed  by  an  historical  enquirer  on 
the  one  hand,  and  the  force  of  his  identifying  intellect  on  the 
other,  are  the  sources  of  his  fertility  in  those  comparisons 
that  illuminate  the  darker  specks  of  the  ill-recorded  past. 
Wliether  those  comparisons  arc  strictly  applie^ible  and  good, 
depends  on  a  quite  different  mental  aptitude,  the  accurate 
judgment,  or  the  logical  faculty.  We  find  among  historians, 
no  less  than  among  Zoological  enquirers,  the  characteristics 
of  the  Okeii  mind ;  a  fulness  of  analogical  suggestion  with 
an  absence  of  the  tests  of  truth. 

32.  It  is  not  stepping  tar  out  of  the  class  of  instances 
typified  in  the  foregoing  paragrapli,  to  advert  to  Institutional 
comparisons,  whelljer  of  difl'erent  ages  or  of  the  same  age. 
The  social  and  political  institutions  of  nations  and  races  have 
often  points  of  agreement  in  the  midst  of  great  diversity ; 
and  a  penetrating  mind — in  other  words,  a  stmng  identifying 
faculty — can  bring  together  the  like,  out  of  the  enveloping 
clouds  of  unlikeness.  It  is  easy,  for  example,  to  identify  the 
fiwjt  of  govern  men  t  as  belonging  to  every  trilie  of  men  that 
act  together  ;  so,  it  is  not  ditlicult  for  one  absolutism  to  bring 
to  view  all  the  other  instances  of  absolutism  that  have  at 
diffeiHJut  times  been  impressed  on  one*8  mind  ;  and  the  same 
with  free  or  responsible  governments.  By  this  operation,  we 
gather  up  varifms  classiiications  of  agreeing  institutions,  the 
one  throwing  light  upon  the  other,  and  the  whole  concurring 
to  make  one  broad  luminous  effect,  which  we  call  the  general 
notion  of  government ;  of  absolutism,  of  constitutionalism* 
4c.  The  vast  complexity  and  the  seemingly  endless  variety 
of  human  institutions  are  thus  simplified;  out  of  chaos  order 

*  Vol  ii.,  pp.  538-40. 
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F^h^tfld  be  seen  as  like.    The  experiments  of  Priestley  upon 

tUc    red  oxide  of  mercury  were  the  turning  point  in  the 

^fgstppTochrnient,     These  experiments  showed  that  when  mer- 

cttrj'  is  Imrned  it  becomes  heavier,  by  taking  in  some  snb- 

stanc«f  from  the  air ;  which  substance  could  again  be  driven 

off.  and  the  metallic  mercury  repn^duced.     The  act  of  com- 

lytistioii  of  the  mercurj^  was  to  all  appearance  identical  with 

^lie  burning  of  coal  in  a  fire,  while  the  resulting  change  on 

-ftlie  substance — the  conversion  of  the  metal  into  a  red  powder, 

xnight  suggest  the  process  of  the  rusting  of  iron ;  the  chief 

-piint  of  diversity  being  the  time  occupied  in  the  two  differ- 

^ml  operations.     Through  an  intermediate  phenomenon  like 

-^his,  the  flash  of  identity  might  pass  between  the  two  ex- 

'Eremea     It  is  now  known  that  these  are  instances  of  the 

£ame  natural  action^  namely,  the  combination  of  the  solid 

:xnatenal  with  the  gaseous  oxygen  of  the  atmosphere. 

In  the  gi^eat  problem  of  Inductive  Science,  namely — 
to  discover  the  effects  of  all  causes,  and  the  causes  of  all 
effects — there  is  a  variety  of  intellectual  operations  gone 
through  ;  the  problem  puts  on  many  different  aspects.  But 
there  is  constantly  manifested  the  importance  of  a  powerful 
reach  of  the  identifying  intellect  Some  discovei-ies  turn 
this  exclusively ;  and  no  extensive  series  of  discoveries 
proceed  without  it  In  truth,  the  very  essence  of 
iwatum  being  the  bringing  together  of  remote  things 
through  the  attraction  of  sameness,  this  attractive  energy  is 
the  right  hand  of  a  scientific  inquirer.  To  cite  the  greatest 
example  that  the  history  of  science  contains — ^tlie  discovery 
of  universal  gravitation,  or  the  identifying  the  fall  of  heavy 
bodies  on  the  earth  witli  the  attraction  between  the  sun  and 
the  planets ; — this  was  a  pure  stroke  of  similarity,  prepared 
by  previous  contemplation  of  the  two  facts  apart  Newton 
had  for  years  been  studying  the  celestial  motions :  by  the 
application  of  the  doctrines  of  the  composition  and  resolu- 
tion of  forces  to  the  planetary  movements,  he  had  found  that 
there  were  two  influences  at  work  in  the  case  of  eacli  planet ; 
that  one  of  these  is  in  the  direction  of  the  sun,  and  the  other 
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in  the  direction  of  the  planet's  mn^'ement  at  each  testiat* 
thut  the  eflect  of  the  firat,  acting  alone^  would  be  to  dnw  tk 
body  to  the  sun  ;  and  the  effect  of  the  second,  acting  aJune, 
would  be  to  make  it  My  off  at  a  tangent,  or  in  a  straigk  line 
thtx)ugh  space*    By  this  process  of  analysis  he  had  redocxnl 
llio   question   to  a  much   simpler    state  ;    he   hwl  ijj  fact 
prepared  the  phenomenon  of  planetary  motion  for  e» mi r,r»i ;<.... 
with  other  movements  already  understood.     Tli« 
was  itself  a  remarkable  effort  of  intellect ;  no  ntWr  rn 
of  that  time  showed  the  cajiability  of  handling  the  heaviiu^ 
motions    with   such    daring  familiarity — of   intruding  iuto 
their  sphen^s  the  calculations  of  tenvslnal  mechanics.   The 
perception   of   identity    could   not    be    long    delayed  tAier 
such  a  clearing   of  the   way.      Newton    had  familimiied 
himself^  as  the  result  of  tliia  mechanical  resolution  of  th 
forces  at  work,  with  the  existence  of  an  attmctivo  force  m 
the  8un,  which  acted  ou  all  the  bodies  of  the  system;  ami 
ho  had  discoveredi  by  a  further  effort  of  calculatioo*  tkt 
this   force  varies  inversely  as  the  square  of  the  distouce. 
As  yet  the  phenomenon  of  solar  attraction  stood  solitiin 
in  his  mindj  but  it  stood  out  as  a  remarkably  dear 
definite  conc«-*piion,  so  definite  and  clear  that  if  e^'er  he  cani« 
to  encounter  any  other  phenomenon  of  the  same  fiatmB,  thi 
two  would  in  all  probability  flash  together  in  his  mwL 
iSuch  was  the  pn'pamlion  on  the  one  6id(\  the  sliaping  of  *m 
of  the  two  individual  phenomena.      Then  as  to  tin*  ulln 
member.      lie   had   been   acquainted   with  the  falling 
bodies   from  Ins  infancy,    like    ever}* body   else ;    and  the 
impression  tluit  it  had  uuulei  for  a  length  of  time,  was  u 
superficial  as  it  had  been  in  the  minds  of  his  brethren  ol 
mankind      It  was  to  him  as  to  them  a  phenomenon 
sensible  weight,   hurts,  breakage  ;  demanding  machinery 
support  and  resistance*     This  was  the  view  naturally 
pressed  upon  his  mind,  and,  in  this  encumberod  conditi 
an  identity  with  the  pore  and  grand  approach  of  the  disi 
planets  towards  the  sun,  vvhiW  held  at  a  vast  distance  from 
tho  great  luminary,  was  not  to  be  looked  for,  even 
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mind  of  Newton,  whose  identifying  reach  was,  undoubtedly, 
of  the  first  order.      He  had  heen  for  a  length  of  time  in 

L possession  of  the  prepared  idea  of  solar  tovce,  without  its 
ever  i>ringing  to  his  view,  for  coinparifion,  the  familiar  fact 
of  a  body  failing  to  the  earth.     It  was  obviously  necessary 

I  that  some  pi'eparatory  operation  should  take  place  upon  this 
potion  likewise;  some  meditative  eflbrt  that  would  partially 
plear  it  of  the  accompaniments  of  mere  smash,  breakage. 
Freight,  support,  &c,,  au<l  hold  it  np  in  its  purest  form,  as  a 
peneral  movement  of  all  free  bodies  towards  the  earth's 
purface^  or  rather  in  the  direction  of  the  earth's  centra 
^here  -was  needed  an  analytic  or  disentangling  procedure ; 
an  operation  very  distasteful  and  repellent  to  the  common 
mind,  and  stamping  the  scientific  character  ujjon  any  inteU 
ect  that  is  at  home  in  it.  At  what  moment  Newton  laid  his 
lualytic  grasp  upon  this  ancient  experience  of  our  race,  we 
aay  not  now  be  able  precisely  to  determine  ;  the  commonly 
ecounted  incident  of  the  fall  of  the  apple  may  have  been 
cuhninating  point,  hut  the  course  of  his  studies  of 
strial  mechanics  was  the  essential  element  ,  One  cannot 
iclp  supposing,  that,  when  the  phenomenon  was  once  taken 
task  in  the  way  he  had  already  been  accustomed  to  deal 
rith  such  things,  he  would  very  soon  eliminate  the  main 
ct  from  all  the  confusing  circumstantials,  and  see  in  it  an 
stance  of  tlie  motion  of  one  body  towai\ls  another,  by 
rirtue  of  some  inherent  power  in  the  attracting  over  the 
Attracted  masa.  This  eliminating  generaUzation  would  pre- 
tbe  case  pure  and  prepared  to  his  min<l,  as  the  other 
Eftlicady  been  by  a  previous  operation  ;  and  then  came 
be  flash  of  identification,  and  with  it  the  sublime  discovery 
hat  brought  heaven  down  to  earth,  and  made  a  common 
orce  prevail  throughout  the  solar  systcUL  Not  le^s  to  his 
ftoiur  than  the  discovery  itself,  was  his  reserving  the 
anouncement,  until  such  time  as  the  pmof  was  rendered 
aplete,  by  an  accurate  estimate  of  the  magnitude  of  the 
li,  which  was  a  necessary  datum  in  the  verifying  ope- 
uoa 
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ect  of  the  pheuomena  to  be  studied — I  have'TmT 

which,  although  not  radically  distinct  from  these, 
^es  separate  notice ;  I  mean  analytic  force,  or  the  ten- 
dency to  separate  the  effects  that  an  object  has  on  the  senses 
|OT  the  mind,  and  to  concentrate  the  regard  on  one  particular 
a  time.  Thus  we  Iiave  seen  that  a  falling  body  produces  a 
very  complex  impression — a  gross  and  multif^irious  effect — 
and  this  total  mass  of  sensation  and  feeling  is  the  popular 
notion  of  the  phenomeuoo.  No  accurate  knowledge  can 
grow  out  of  such  aggregates ;  they  are  the  soil  of  poetry,  not 
of  science,  I  shall  illustrate  afterwards  the  nature  of  this 
force,  or  impulse,  that  resists  the  totalizing  intluence  of  a 
complex  object,  and  isolates  for  study  and  comparison  ita 
individual  effects ;  I  note  it  here  as  the  volitional,  or  what 
may  be  loosely  styled  the  mural,  element  of  the  scientific 
intellect ;  it  stood  forth  in  singular  grandeur  in  the  mind  of 
Newton, 

REASONINO  AND  SCIENCE  IN  GENERAL. 

34  Not  to  mention  the  examples  that  we  have  just  parted 
from,  many  of  the  instinces  of  Similarity  already  adduced  in 
the  course  of  our  exposition  are  strictly  of  the  nature  of 
science.  I  think  it  right,  notwithstanding,  to  devote  a 
separate  head  to  the  operation  of  the  law  in  the  various 
scientific  processes,  with  a  view  to  elucidating  farther  both  it 
and  them.  I  shall  therefore  make  the  illustration  fall  under 
the  four  divisions  of  Abstraction,  Induction,  Deduction,  and 
Analogy. 

Abstraction,  Classification,  Generalimtum  of  Notions  or 
ConccpiSj  General  Nrrmes,  Definitioiis, — These  designations 
all  point  substantially  to  the  same  operation — the  identifying 
a  number  of  different  objects  on  some  one  common  feature, 
and  the  seizing  and  marking  that  feature  as  a  distinct  subject 
of  thought ;  the  identification  being  a  pure  effort  of  Similarity. 
Thus  we  identify  the  different  running  streams  that  have 
come  under  oiir  observation,  in  consequence  of  the  sameness 
that  appears  prominent  in  the  midst  of  much  diversity ;  any 
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new  ono  will  recall  the  previous  ones  ;  and  they  are  assembled 
U}<^('.lhfiT  in  tlie  mind  .not  as  a  miscellaneous  aggregate,  but  as 
fi  chws  strnnf;  on  a  common  thread.  In  this  connexion,  they 
whl  to  our  information  of  each  ;  some  we  know  chiefly  at  the 
sources,  otlicrs  at  tlu;  mouth,  some  in  the  moimtains,  others 
in  tli(5  i>luin« ;  of^cordingly,  we  supply  gaps  in  our  knowledge 
nf  any  oikj  hy  means  of  the  rest.  We  may  go  the  length  of 
dr.rivinj,'  out  of  the  fragmentary  views  an  unbroken  whole,  an 
ideal  rivc^r,  tliat  shall  include  all  the  features  of  a  complete 
riv«^r;  or  wo  may  simply  choose  one  that  we  know  better 
than  the  rest,  as  our  representative  instance,  and  from  it 
supply  blanks  in  our  view  of  such  as  we  have  less  perfectly 
oxamined.  This  mutual  supply  of  defects  in  our  knowledge 
of  individuals,  is  one  of  the  advantages  of  assembling  objects 
in  a  class  ;  a  second  advantage  is  the  substitution  of  one  for 
anntluM'  in  any  practical  end ;  we  know,  for  example,  by  some 
.sinij:lc  cx|u'ricnc(\  thai  a  river  bank  is  a  convenient  site  for  a 
town  or  villnt;c,  and  so  wo  can  chuose  any  one  of  all  the 
viviM^  in  owv  knowledge  for  the  same  object  Here,  then,  we 
have  first  a  cl(i.<'<ifu\tfio)K  assembled  by  the  attraction  of 
similarity  ;  secondly,  a  jxeneralization,  or  general  notion,  con- 
cept, or  iih<fr(irt  iJm,  being  some  typical  river  that  fairly 
n^]n\^sents  the  group,  and  in  which  we  include  only  what 
they  all  have  in  common  ;  this  typical  river  may  be  one  of 
the  number,  or  it  may  be  a  compusitiun  out  of  several 
Thinlly.  we  have  the  application  of  a  pcyicru]  na:yir  to  the 
class,  the  name  *  river,'  which  shall  express  b:-lh  the  whole, 
and  wliat  each  has  in  common  wiih  ev-:ry  oiLr.r.  A  founh 
ojMMritien  is  all  that  is  necessary  to  co:i:y-leir  iLe  work. 
iisimely.  to  tV.nvish  a  o^'i^ './//■'??,  or  an  oxpr':"=is:"V:i  :ti  Li-i^riia^e..  •.•f 
t  lu^  ap  ee  ii\c  f< ';U  u vj  s  or  c^■'r. i  m on  propen : es*  C'l  i li e  class.  Tiiis 
e>h:inst*i  the  sevirs  r-f  r>;T;^'irins  connecvvd  w::.h  iLe  i^vuerali- 
zj^tion  of  oh;,'*  Is  t^^ViTi  ;\>  a  i.-ta!  dz  a  v.ri::y  :  .-f  iLtSt'.  ibf  fir?T 
j:i>nvs  or,1  of  pvivc  Si :r. !";:.:  iiy.  \h-?  I'thcrs  s-'jpi'-rrse  l  s:iiDewhfbi 
lutMs^  eomp"li»ativ;  pi\vcs>.  \r  be  afterwards  di^sj-rilei- 
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Take  next  tlie  genua  of  Roimd  bodiea  As  before,  these 
ar€  first  mustered  by  the  attraction  of  sameness ;  their 
identification  has  the  eflects,  aheady  specifieJ,  of  mutual  en- 
lightenment and  mutual  exchangeability.  Following  up  this 
operation,  we  seize  upon  some  one  instance  as  a  represent*!- 
tive  or  typical  instance,  and  our  idea  of  this  we  call  the 
abstract,  or  general  idea.  We  can  here  adopt  a  very  refiued 
method ;  we  draw  an  outline  circle,  omitting  the  solid  sub- 
stance, and  preseuti ng  only  naked  form  to  the  eye  ;  this  is  an 
abstraction  of  a  higher  order  than  we  could  gain  by  choosing 
a  specimen  circular  object,  as  a  wheel,  for  it  leaves  out  a 
greater  number  of  the  features  wherein  circular  bodies  differ. 
The  mathematical  Diagram  is  thus  mora  of  an  actual  abstrac- 
tioUp  than  the  idea  of  a  river  or  of  a  mountain  derived  from  a 
fair  average  specimen,  or  than  a  composite  river  or  mountain. 
We  may  advance,  however,  from  the  diagram  to  a  Definition 
by  descriptive  words,  and  we  may  adopt  this  as  our  general 
concejition,  and  use  it  in  all  our  oi>erations  instead  of.  or  along 
with,  the  other.  (A  circle  is  defined  to  be  a  line  everywhere 
at  an  equal  distance  from  a  point  %vhich  is  the  centre.)  The 
definition  is,  in  fact,  the  highest  form  of  the  abstract  idea,  the 
form  that  we  constantly  fall  back  upon  as  the  test  or  standard 
for  trying  any  new  claim  of  admission  into  the  class,  or  for 
revising  the  list  begun  with. 

I  do  not  here  enter  into  the  great  controversy  of  Nominal- 
itta  and  Realism,  having  done  so  in  anoilier  place  (Misntal  and 
Moral  Science,  Appendix  A).  There  is  considerable  subtloty  in 
staiiag  the  pi'ecise  nature  of  that  mental  element  called  an 
abstract  idea,  notion,  or  concept.  The  view  now  prevailing  ap- 
proaches more  or  less  closely  to  Nominalism ;  denying  alike  the 
separate  existence  of  abstractions  (Realism),  and  the  power  of 
mentally  oonceiviDg  them  as  sucb  (Conceptualism).  An  abstract 
idea,  as  stated  in  the  text,  is  one  of  three  things  : — (1)  the  assem- 
bled group  of  concrete  instances,  which  may  be  momentarily  repre* 
sented  by  a  single  individual ;  (2)  a  skeleton  outline  or  diagramp 
which  is  still  a  concrete  instance  \  a  circle  in  Euchd  has  a  definite 
ooloor  and  size,  and  therefore  is  not  any  and  every  circle ;  (3}  a 

verbal  definition.     Sometimes  we  may  have  all  the  three. 
33 
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The  foundation  of  abstract  reasoning  mast  always  be  an  ade- 
quate host  of  particulars.  To  reason  about  Justice,  we  must  be 
able  to  recall  a  sufficient  variety  of  just  actions  to  bring  to  yiew 
all  the  characters  connoted  by  justice,  and  to  exclude  those  that 
are  not  connoted.  So  with  regard  to  Roundness  ;  we  must  keep 
in  view  several  circles  differing  in  material,  colour,  and  fiizei  bo 
as  to  affirm  nothing  but  what  belongs  to  all  circles. 

The  verbal  definition  provides  a  mode  of  seemingly  evading 
this  requirement  of  a  plurality  of  concrete  instances.  It  cannot 
dispense  with  the  concrete  altogether;  but  it  may  make  one 
instance  suffice.  To  understand  the  definition  of  miatter — 
namely,  something  inert,  or  resisting — it  would  be  enough  to 
have  one  example  before  us,  as  a  cannon  ball,  provided  we  im« 
derstand  that  all  the  properties  of  the  ball  are  to  be  excluded 
from  our  consideration  except  its  inertness.  We  may,  and  do  in 
some  subjects,  contract  the  habit  of  looking  at  an  individual 
concrete  in  this  exclusive  way,  wliich  is  the  greatest  stretch  of 
abstraction  within  the  competence  of  the  mind.  But  this  is  the 
act  of  the  mature  intelligence. 

35.  Induction,  Inductive  Generalization^  Conjoin4id  Pro- 
pcrtieSf  Ajffinnation'i,  PropositionSy  Judgments,  Belief,  Laws 
of  Nature, — Tlie  contrast  between  Abstraction  and  Induc- 
tion, as  here  nnJerstood,  may  be  expressed  thus  :  in  the  one 
a  single  isolated  property,  or  a  collection  of  properties  treated 
as  a  unity,  is  identified  and  generalized  ;  in  the  other  a  con- 
junction, union,  or  concurrence  of  two  distinct  properties  is 
identified.  We  exemplify  the  first  process,  when  we  bring 
all  rivers  into  one  class,  and  define  the  property  common  to 
all ;  the  second  process.  Induction,  is  exemplified  when  we 
note  the  fact  that  rivers  wear  away  their  beds,  or  the  fact 
that  they  deposit  deltas  at  their  mouths.  In  this  case  two 
different  things  are  conjoined  ;  the  flow  of  water  over  a 
country  to  the  sea  in  an  open  channel,  which  makes  the  idea 
of  a  river,  is  associated  with  the  circumstance  of  depositing 
or  forming  land  in  a  particular  situation.  This  conjunction 
makes  an  Affirmation,  or  a  Proposition  ;  the  idea  of  a  river 
by  itself,  or  anything  expressed  by  a  noun,  is  not  an  affirma^ 
tion.    When  we  affirm  the  uniform  co-existence  of  two  dis- 
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iinct  facts,  we  have  a  Law  of  Nature^  an  intellectual  posses- 
sion respecting  the  world,  an  extension  of  our  knowledge,  a 
shortening  of  labour.  Of  the  two  conjoined  things,  the 
presence  of  one  is  at  any  thne  sufficient  to  assure  us  of  th*% 
presence  of  the  other,  without  farther  examination.  As 
surely  as  we  meet  with  a  river,  so  surely  shall  we  find  the 
carrying  down  of  mud  to  be  deposited  at  the  mouth,  if  the 
two  facts  be  really  connected  as  we  suppose.  An  abstraction 
or  definition  givca  us  a  general  idea  *  it  assembles  a  class  of 
things  marked  by  the  presence  of  this  common  feature, — the 
class  river,  the  class  circle,  the  class  red,  the  class  planet, 
the  class  just, — but  does  not  convey  a  proposition,  a  law  of 
nature,  a  Irulk 

In  forming  these  inductive  generalizations,  we  need  the 
identifying  impetus  very  much  as  in  abstractive  generaliza- 
tions. The  case  is  distinguished  only  by  being  more  com- 
plex ;  it  is  properly  a  stage  bey*>nd  the  other  in  the  order  of 
discovery,  although  the  two  are  often  accomplished  by  one 
and  the  same  eflort  of  the  sense  and  the  understanding.  Still, 
in  order  to  arrive  at  the  knowledge  that  rivers  form  bars  and 
deltas,  we  require  to  have  observed  the  peculiarities  of  rivers, 
and  to  have  been  an^sted  by  their  identity  on  this  pwiint  ; 
standing  at  the  mouth  of  one,  and  observing  the  island  which 
parts  its  stream,  we  are  reminded,  by  a  stroke  of  reinstating 
8iun*larity,  of  the  mouth  of"  some  other  whei-e  a  similar  for- 
mation occurs,  with  perhaps  many  points  of  diversity  of  cir- 
cumstances. These  two  coming  together  wQl  bring  up  othei's, 
tintil  we  have  assembled  in  the  mind's  eye  the  whole  army 
that  our  memory  contains.  Such  is  the  first  stage  of  an  in- 
ductive discovery ;  it  is  the  suggestion  of  a  law  of  nature, 
which  we  are  next  to  verify.  The  conflux  of  all  the  separate 
examples  in  one  view  indicates  to  the  mind  the  common  con- 
jonction,  and  out  of  this  we  make  a  general  affirmatimi,  as  in 
the  other  process  we  make  a  general  notion  or  idea.  Now,  a 
general  affirmation  by  language  makes  a  propoaitum,  not  a 
definition  ;  it  needs  a  verb  for  its  expression,  and  is  a  law  or 
a  truth,  something  to  be  believed  and  iv^ted  on. 
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This  great  stretch  of  identification,  perhaps  the  widest 
leap  that  the  intellect  of  mLiii  has  had  the  opportunity  oL 
achieving,  not  only  illustrates  the  mental  attraction  of  simi-^ 
larity,  hut  also  presents  in  relief  the  preparation  of  the  mind 
for  hringing  on  the  Hash.     We  see  the  necessity  there  w£ 
for  a  powerful  mathematical  faculty,  to  seize  the  laws  of  th€ 
composition  and  resolution  of  forces,  and  to  apply  them 
the  complicated  case  of  elliptic  motion  ;  in  this  applieatioD 
Newton  already  made  a  step  bej'ond  any  mathematician 
the  age.    We  observe,  in  the  next  place,  the  intense  hold 
that  the  mathematical  aspect  of  the  phenomena  took  on  hia^f 
mind, — how  he  c*Duld  set  aside  or  conquer  all  the  other^ 
aspects  so  much   moi^  imposing  in  the  popular   eye,   and 
which  had  led  to  quite  different  hypotheses  of  the  cause  of 
the  celestial  movements.     This  characteristic  shines  remark- 
ably throughout  the  scientific  writings  of  Newton ;  however 
f^iscinating  a  phenomenon  may  be,  he  has  his  mind  alwaysH 
ready  to  seize  it  with  the  mathematical  pincers,  to  regard  it 
in  that  view  alone.      His  mode  of  dealing  with  the  subject 
of  light  is  an  instance  no  less  striking  than  the  one  we  havt 
been  now  setting  forth.     There  was  in  him  either  an  absolat 
indifference  to  the  popular  and  poetic  aspects  of  a  pheno*l 
meoon,  or  a  preference  for  the  scientific  aide,  strong  enough 
to  set  all   these   aside.      The   example,    thus   afforded,    of 
uncompromising  adherence  to  the  relations  of  number  and 
measured  force,  was  probably  the  most  influential  result  of 
his  genius,   at  a  time   when   physical   science  was  as  yelH 
un-emancipated  from  the  trammels  of  a  half-poetic  style  of™ 
theorizing.      The   purifying  or   regenerating  of  the   scien- 
tific method  was  far  more  owing  to  the  example  of  Newton 
than  to  the  rhetorical  enforcements  of  Bacon.     The  humattj 
intellect  was  braced  by  dwelling  in  liis  atmosphere,  and  hi| 
avatar  was  the  foremost  circumstance  in  impressing  a  supcrio 
stamp  upon  the  thought  of  the  eighteenth  century. 

Besides  these  two  peculiarities  of  the  Newik^nian  mind — 
mathematical  power,  and  exclusive   regard  to  the  math6>^| 
matical  and  mechanical,  in  other  words,  the  strictly  scientific. 
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aspect  of  tbe  pbenomena  to  be  studied — I  have  iritlicated  a 

'  jhird,   wliich,    although   not   radically   distioct  from  these, 

es  sepai-ate   notice ;   I  iiieiin  analytic  force,  or  the  ten- 

_;y  to  separate  the  effects  that  an  object  has  on  the  senses 

or  tbe  mind,  and  to  cuncenti-ate  the  re^^ard  on  one  particular 

at  a  time.     Thus  we  have  seen  that  a  falling  body  produces  a 

very  complex  impression— a  gross  and  multiforiuus  eflect — 

aad  this  total  mass  of  sensation  and  feehug  is  the  popular 

notion  of  the    phenomenon.      No  accurate   knowledge  can 

grow  out  of  such  agLp-egates;  they  are  the  soil  of  poetry,  not 

of  scienca     I  shall  illustrate  afterwaixls  the  nature  of  this 

foice  or  impulse,  that  resists  the  totalizing  influence  of  a 

complex  ohject,  and  isolates  for  study  and  comparison  its 

individual  effects ;  I  note  it  here  as  the  voUtional,  or  what 

mav  be  loosely  styled  the  moral,  element  of  the  scientific 

intellect ;  it  stood  forth  in  singular  grandeur  in  the  mind  of 

!Newton« 
BEASONDfO  AND  SCIENCE  IN  GENERAL. 
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34  Not  to  mention  the  examples  that  we  have  just  parted 
from,  majiy  of  the  instances  of  Similarity  already  adduced  in 
the  course  of  our  exposition  are  strictly  of  the  nature  of 
Bcienca  I  think  it  right,  notwithstanding,  to  devote  a 
separate  head  to  the  operation  of  the  law  m  the  various 
scientific  processes,  with  a  view  to  elucidating  farther  both  it 
and  them-  I  shall  therefore  make  the  illustration  fall  under 
the  four  divisions  of  Abstraction,  Induction,  Deduction,  and 
Analogy. 

Abstraction,  Clas$ificatim,  Oeneralmiim  of  Naiions  or 
Concepts,  Oeneral  Karnes,  DeJiniH4/its.—Th2se  designations 
all  point  substantially  to  the  same  operation— the  identifying 
a  Dumber  of  dificrcnt  objects  on  some  oue  common  feature, 
and  the  seizing  and  marking  that  feature  as  a  distinct  subject 
of  thought ;  the  identification  being  a  pure  efturt  of  Similarity, 
Thus  we  identify  the  ditlei-ent  running  streams  that  have 
come  under  our  ohservation,  in  consequence  of  tlie  sameness 
that  appears  prominent  in  the  midat  of  much  diversity ;  any 
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turning  point  of  great  discoveries.  The  identifying  faculty 
in  Kepler  showed  itself  less  prominently  in  the  particular 
strokes,  than  in  the  mode  of  taking  up  the  entire  problem,  the 
detection  of  a  common  character  in  the  motions  of  the  planets 
and  the  relations  of  the  numbers  and  curves.  To  make  that 
a  pure  mathematical  problem,  which  really  is  one,  but  has 
not  hitherto  been  sufficiently  regarded  as  such,  is  itself  a 
great  example  of  the  scientific  intellect ;  it  was  the  glory 
alike  of  Kepler  and  of  Newton.  A  previously  equipped 
mathematical  mind,  a  wide  reach  of  identifying  force,  and 
an  indifference  or  superiority  to  poetical  and  fanciful  aspects, 
.  concur  in  all  the  authors  of  discoveries  that  bind  the  conjunc- 
tions of  nature  in  mathematical  laws.  The  great  revolution 
ill  Chemistry  made  by  the  introduction  of  definite  combining 
numbers,  has  been  even  more  rai)idly  prolific  of  great  conse- 
queuces,  than  the  discoveries  tliat  gave  Mechanics,  Astronomy, 
and  Optics  the  character  of  mathematical  sciences.  The 
introduction  of  numerical  conceptions  into  the  subtle  pheno- 
mena of  Heat,  tlirough  Black's  doctrine  of  latent  heat,  ex- 
hibits a  stroke  of  high  intellect  not  inferior  to  any  of  those 
now  adduced.  The  difficulty  of  seizing  the  phenomena  of 
freezing,  melting,  boiling,  and  condensing,  in  a  bald,  numer- 
ical estimate,  is  attested  by  the  lateness  of  the  discovery,  it* 
not  sutficiently  apparent  to  any  one  tluat  considers  how  very 
different  from  this  is  the  impression  that  these  effects  have 
on  the  common  miiul.  The  engrossing  sensations  of  warmth 
and  cold,  the  providing  of  fuel  and  clothing,  the  prevention 

.     of  draughts,  or  the  admission  of  cool  air — are  the  trains  of 

.      thought  usually  suggested  by  the  various  facts  of  congelation, 

liquefaction,  &c.  ;  to  enter  upon  those  other  trains  is  a  con- 

^sequence  of  special  training  and  endowment,  the  exi)lanation 

^     of  which,  according  to  general  laws  of  mind,  has  been  one 

\     p{  the  aims  of  our  protracted  examination  of  the  human 

.*    intellect. 

36.  Dedvctio:^,  Inference,  Ratiocination,  Sf/llogism,  Appli- 
OBtdon  or  Extension  of  Inductions. — I  have  repeatedly  urged 

^'^the  value  of  the  identifying  process  in  extending  our  know- 
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ledge^  by  transferring  all  that  has  been  ascertained  in  some 
one  case  to  every  other  case  of  the  same  description.  This 
operation  is  described  under  the  above  titles.  It  is  au 
Inference,  a  Doduction,  a  step  of  Rt'osoning,  the  extension, 
of  an  ajlrmatmi  from  the  known  to  the  unknown.  Thu 
discovery  of  a  fait  identity  between  the  new  cases  and  the 
old,  is  a  justification  of  this  transference  of  propertiea 
Having  observed,  in  innumerable  cases,  that  human  beings 
go  through  a  course  of  birth,  maturity,  decay,  aud  death,  wts 
transfer  their  fate  to  those  now  alive,  and  we  declare  before- 
hand that  each  and  all  of  these  will  go  through  the  same 
course  ;  this  is  to  make  an  inference,  to  reason,  to  apply  our 
knowledge  t«j  new  cases,  to  know  the  future  from  tlie  past, 
the  absent  from  the  present.  So,  v;hen  we  laud  on  the 
banks  of  a  strange  river,  we  instantly  act  on  the  assumption 
that  this  river  has  its  origin  in  high  lands,  its  destination  in 
the  sea,  and,  at  its  month,  a  deposit  of  mud  of  larger  or 
smaller  dimensions.  The  little  that  we  see  of  the  river,  by 
walking  a  few  miles  along  its  bank,  is  enough  to  identify  it 
with  the  rivers  already  known  to  us,  or  with  our  general 
Dotion^  or  abstract  idea,  or  definition  of  a  river,  and  on  this 
identity  we  forthwith  transfer  all  our  experience  connected 
with  rivers  in  general,  and  all  their  conjoined  phenomena,  to 
the  newly  occurring  individual  casa  When  our  kuowledgt^ 
comes  thus  to  transcend  our  actual  experience,  we  aru 
properl)'  said  to  draw  an  inference. 

This  process  of  inference,  or  extension  of  properties, 
ther^fiire,  evidently  comes  of  the  identifying  fatuity,  by 
which  the  new  cases  and  the  old  are  brought  face  to  face 
before  us.  If  the  question  be  : — given  a  certain  number  of 
particulars,  where  a  natural  law  is  exemplified,  to  discover 
olher  particulars  whereto  we  may  extend  or  apply  the  law, 
mild  80  reveal  new  characters  in  those  particulars— these  new 
casnts  must  be  summoned  to  the  view  by  a  stroke  of  simi- 
larity. Thus,  Newton  observed,  in  various  instances,  that, 
when  a  transparent  body  is  largely  made  up  of  combustible 
matter,  as  an  oil  or  a  resin,  it  bends  light  to  an  unusual 
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degrer  ;  ra  ^>tb«r  words,  he  made  an  induction  of  particulm 
where  csatnbtutibilitj  of  sobstaace  and  excessive  benfling  of 
light  were  conjoined  propertiea  He  next  bethought  liimiell 
of  any  dher  sabslances,  besides  those  in  Ins  in t  '  ify^ 
that  possesaed  one  of  these  ptopenie^,  and  his  r  n  of 

the  nrfmcling  power  of  the  diamond  responded  to  his  c»ll 
bj  a  atn>ke  of  sinularity ;  he  thereupon  ext  '  '  tliu 
dtamood   the   other    property,    namely,    cotti)  .of 

malerial ;  or  inferred,  what  no  one  had  ever  experieoced, 
tbat  the  diamond  is  a  combustible  substance,  a  singular 
exoeplion  to  the  class  of  precion^  stones.  This  obtrusion  of 
observed  coincidences  u[>on  all  pamllel  cases,  the  active 
search  for  new  particulars  to  have  the  observed  pmpertifts 
ilinist  upon  them,  is  one  of  the  ways  of  extending  the 
domain  of  knowledge.  The  inquirer  has  got  in  his  band  a 
clue,  and  makes  a  business  of  following  it  out  wherever  h 
am  find  an  opening;  he  has  made  his  induction,  ami  lies  in 
wait  for  opportunities  of  pushing  it  out  into  dednclioag,  In 
this  endeavour,  he  relies  on  his  identifying  faculty ;  wlncl,  if 
powerful,  makes  him.  as  it  were,  keeu-scented  for  everything 
in  the  memory  of  the  past  that  bears  a  resemblance  to  hi* 
ease ;  the  recollections  that,  in  an  obtuse  mind,  would  lie 
nnawaki.'ned  by  the  magnetism  of  sitnilarity,  in  a  mind  of  i^ 
diffen.Mit  stamp,  start  out  one  by  ouh  for  examination  uml 
choice ;  and  in  this  lies  the  harvest-home  of  the  maa 
intellect 

The  converse  may  next  be  put    Given  an  obscure  pin 
nomenon,  to  illuminate  it  by  bringing  forward  parallels 
identities  among  phenomena  that  are  clear  and  intelligibkr 
it  being  supposed  that  such  have  actually  occurred  at  aoi 
time  or   other,  although   in  connexions  altogether  rem- 
from  the  present  difTiciilty,  so  that  only  the  force  of  Sii 
larity  can  bring  them  up*     The  position  of  the  inquirer 
altered,  but  the  intellectual  operation  is  the  same  ;  to  su! 
nion  tlie  clear  to  illumiiiale^the  dark,  or  to  summon  the  dark 
to  be  ilUiininated  by  the  clear,  must  alike  proceed  on  a  felt 
ideotityj  which  identity  is  both  the  mental  link  of  attractioi 
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and  the  circumstance  that  justifies  the  tTansference  of  infor- 
mation from  the  one  to  the  other.  We  have  already  had 
instances  in  point ;  but,  instead  of  recurring  to  these,  I  will 
cite  the  great  identity  made  out  by  Franklin  between  the 
thunder  and  hghtuing  of  the  sky,  and  electricity,  as  shown 
on  the  CDunuon  electrical  machine.  Next  to  the  discovery 
of  gravitation,  this  is  perhaps  the  most  remarkable  fetch  cf 
remote  identification  in  the  history  of  science.  The  pheno- 
menon of  the  thundery  discharge  was  an  exceedingly  obscure 
and  mysterious  action ;  the  natural  obscurity  of  the  case 
was  farther  increased  by  the  emotions  habitually  inspired  in 
men's  minds ;  for  nolliing  is  more  difficult,  than  to  identify, 
on  a  mere  intellectual  similarity,  what  excites  deep  emotions 
(especially  fear),  with  what  excites  no  emotion  at  all.  Only 
a  cool  intellectual  nature,  like  Franklin's,  was  a  match 
for  such  a  case.  He  could  face  the  evolution  of  a  thunder- 
storni,  and  watch  it  with  all  the  calmness  that  he  would 
have  shown  in  an  ordinary  philosophiciil  experiment,  de- 
liberately bethinking  himself  the  while  of  any  parallel 
phenomenon  wherewith  he  could  identify  and  ilhistrate  it 
Had  he  lived  a  hundred  years  earlier,  his  attempt  would 
have  been  in  vain ;  for  of  all  the  scientific  facts  that  could 
hare  crossed  his  view  in  the  middle  of  tlie  seventeenth 
century,  there  was  no  one  that  bore  upon  the  case  in  hand, 
either  obvious  or  remote.  In  the  eighteenth  century,  his 
position  was  different ;  the  electrical  machine  was  a  familiar 
instrument,  and  an  intelligible  account  of  its  phenomena  had 
been  rendered  ;  and  these  phenomena  had  bL*en  expressly 
studied  by  Franklin,  and  were  vividly  itnpressed  on  his 
tnind.  To  his  cool  eye  gazing  on  the  storm,  the  forked 
lightning  identified  it.^ielf  (in  the  midst  of  a  diversity  that 
few  minds  could  have  broken  through)  with  the  spark  of  an 
electrical  discharge,  Tliis  was  indeed  the  only  feature  of 
resemblance,  unless  a  favourable  accident  bad  revealed  some 
other  coincidence,  such  as  the  existence  of  an  electrical  charge 
in  the  clouds  before  a  storm ;  and  the  i4lenlification  uujst 
be  ranked  among  the  grandest  fetches  of  Similarity.     The 
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identity  once  struck  was  duly  verified,  and  proved  to  be 
a  real  and  not  a  superficial  or  apparent  sameness ;  being,  in 
fact,  the  same  natural  agent  showing  itself  in  widely  different 
situations.  Then  came  all  the  deductive  applications  ;  the 
circumstances  known  to  accompany  and  precede  the  dis- 
charge of  a  Ley  den  jar  could  be  transferred  to  the  electrical 
storm ;  the  charging  of  the  clouds  with  one  electricity  and 
the  earth  with  an  opposite,  the  increase  of  electrical  tension 
to  the  pitch  that  an  intervening  insulator  could  no  longer 
restrain,  the  shock  of  discharge, — were  seen,  through  the 
medium  of  the  familiar  parallel,  to  be  the  routine  of  the 
lightning  and  thunder  of  the  sky.  Every  new  fact,  ascer- 
tained upon  the  machine,  could  thenceforth  be  extended 
to  the  electricity  of  the  atmosphere  ;  what  was  not  discover- 
able by  examining  this  directly,  could  be  known  through  the 
other,  as  a  deductive  inference. 

The  subject  of  electricity  could  furnish  many  other  ex- 
amples of  scieutific  identification  on  a  great  scale. 

37.  Eeasoning  by  Analog?/.  The  three  foregoing  sections 
include  three  out  of  the  four  leading  processes,  or  cardinal 
operations  of  discovery.  (The  process  of  Observation,  in  one 
sense  the  foundation  of  the  whole,  does  not  depend  directly 
upon  the  faculty  we  are  now  discussing.)  Every  great  step 
in  science,  exclusive  of  original  observations  and  experiments, 
is  either  an  Abstraction,  an  Induction,  or  a  Deduction.  But 
resort  is  occasionally  had  to  Analogy,  instead  of  Identity,  as 
a  basis  of  deduction  or  inference  ;  and  for  our  purpose  of 
illustrating  similarity,  the  striking  out  of  analogies  is  in 
point.  As  an  example  of  analogical  reasoning  or  inference, 
I  may  take  the  comparison  of  human  society  to  a  family, 
with  the  transfer  of  the  duties  and  powers  of  the  head  of  the 
family  to  the  Sovereign  of  the  state ;  this  transfer  is  an  in- 
ference or  deduction,  and  is  often  tendered  as  a  reason  for 
the  tutelary  and  despotical  character  of  the  Sovereign.  The 
two  cases  are  not  identical ;  they  possess  an  analogy,  and  a 
good  reasoncr  remarks  how  far  the  analogy  holds,  and  con- 
fines  his   inferences  within  those  limits.     In  like  manner. 
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society  has  suggested  the  aMnlogy  of  herds  and  hives, 
a  cjoniparison  much  insisted  on  by  Aristotle.     A  miod  well 
Stored  with  numerous  conceptions,  the  fruit  of  various  studies. 
3d  having  at  the  same  time  a  good  reach  of  the  identifying 
icnlty,  can  strike  out  analogies  when  identities  fail ;  and  by 
jeir  means  a  certain  amount  of  insight  is  sometimes  obtain- 
ible.     We  have  had  occasion  t©  advert  to  one  remarkable 
cientific   analogy,   namely,   that   between    nerve-force    and 
^mmon  electricity ;  from  which  we  have  not  hesitated  to 
I  draw  inferences,  in  order  to  support  a  certain  view  of  the 
manner  of  working  of  the   nervous  system.     Sometimes   a 
farther  investigation  will  convert  an  analogy  into  an  identity, 
as  was  the  case  with  gravitation^ — if  it  be  true  that  Ilfxtke 
ame  so  nexir  as  to  quote  terrestrial  gravity  as  an  iUusiratiar^ 
.Bolar  attractiua ;  and  as  may  be  the  case  with  electricity 
nerve-fc»rce^      But   analogies,  in  another  sense  of  the 
lirord,  are  similarities  of  relation  in  diversity  of  subject,  as  in 
ithe  case  of  society  above  quoted,  where  the  analogical  cha- 
Itacter  is  the  permanent  fact     The  circumstance  of  evolution 
itaeliing  to  the  vegetable  und  animal  kingiloms — the  sue- 
ive  stages  of  birth,  growth,  and  decay — is  but  an  analogy 
l%etween  a  plant  and  an  animal ;  to  a  still  greater  degree  is 
bis  the  case,  when  we  are  comparing  the  menial  development 
i  human  being  with  the  grow^th  af  a  tree,  not  to  speak  of 
much  more  remote  comparison  between  the  growth  of 
humanity,  as  a  whole,  and  the  progress  of  an  individual  ani- 
Dai*  or  plant     This  last  analogy  is,  indeed,  too  faint  to  be  of 
ly  value,  and  is  misleading  if  deductions  are  made  from  it 
tic  logical  caution  that  mu^t  accompany  discoveries  of  sup- 
identity,  is  still  more  called  for  in  the  slippery  regions 
of  analogy* 

38.  The  exemplification  now  given  of  Similarity  opemting 

Hin  Science,  is  a  nearly  complete  account  of  the  nature  of  the 

Hiqldlectual   faculty  called  Ecasoxing.     Some  philosophers, 

Hk  "Beid  and  Stewart,  have  separated  the  mental  processes 

concerned  in  Science  into  two — Abstraction  and  Beason. 

The  one  is  the  fijist  of  the  three  operations  described  above ; 
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the  other,  Eeason,  would  be  interpreted  as  covering  Induc- 
tion and  Deduction.  Sir  W.  Hamilton  includes  the  whole 
under  one  head,  variously  named  by  him,  the  Elaborative  or 
Discursive  Faculty,  Comparison,  the  Faculty  of  Relations, 
and  also  Thought,  in  a  certain  narrow  sense,  as  when  Logic 
is  defined  'the  science  of  the  laws  of  Thought.'  In  the 
detailed  exposition,  he  divides  the  operations  of  the  Faculty 
into  two  parts,  corresponding  to  the  division  into  Abstraction 
and  Reason. — (Lectures  on  Metaphysics,  II.,  277.)  This 
seems  the  best  view  to  take  of  the  scientific  faculty.  As 
regards  the  mental  forces  concerned — the  chief  of  these 
being  Similarity — there  is  no  essential  difference  between 
Abstraction  on  the  one  hand,  and  Induction,  or  Deduction, 
on  the  other  y  although  the  subjects  and  products  are  so  far 
different,  that  it  is  convenient  to  illustrate  them  separately. 

In  remarking  above  that  Similarity  does  not  explain  the 
whole  of  the  scientific  faculty,  I  mean  that  Abstraction, 
Induction,  and  Deduction,  frequently  involve  something 
besides  the  bringing  together  of  resembling  particulars  or 
facts  ;  what  that  something  is,  will  be  seen  in  the  chapter  on 
the  Constructive  operations  of  the  Intellect. 

BUSINESS  AND  PRACTICE. 

39.  In  Business  or  Industiy,  in  the  power  of  intelligence 
applied  to  the  affairs  of  life,  in  Tractical  Genius,  we  find 
exemplified  the  discovery  of  deep  identities  amid  superficial 
differences.  In  the  inventions  of  practical  art,  no  less  than 
in  the  discoveries  of  science,  the  identifying  faculty  is  called 
into  play. 

The  labours  of  Watt,  in  the  steam  engine,  might  with 
great  propriety  be  farther  cited,  to  correspond  with  the 
greatest  strokes  of  scientific  identification.  Perhaps  his 
'governor  balls*  is  the  most  illustrative  example  for  our 
present  purpose.  Here  he  had  to  devise  a  method  of 
opening  and  closing  a  valve,  in  connexion  with  the  diminu- 
tion or  increase  of  the  speed  of  a  very  rapid  wheel  move- 
ment ;   and  no  device  in  the  range  of  existing  machinery 
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voliM  answer  this  object  He  had,  therefore,  to  veoture  out 
islo  the  fegioQ  of  mecfaimieal  possibility^  to  seek  amon^ 
OMcbameal  laws  in  ^^eiieral,  or  among  very  remote  mitui-ul 
f^tWH>fn*'nft,  for  a  parallel  situation  ]  and  he  found  the  only 
ott  thai  has  yet  been  hit  upon,  namely,  the  action  of 
a  oeDlriftigal  force,  where  two  revolving  bodies  part,  or 
0OmB  together,  according  as  the  rate  of  revolution  is  acccltv 
mted  or  retarded.  I  am  not  aware  of  any  stroke  of  remote 
kieotificatiuD  in  the  history  of  mechanical  invention,  sur- 
piflfiitig  this  in  intellectual  reach;  if  such  a  power  of 
hrioging  together  the  like  out  of  the  unlike  were  of  usual 
oeciUTetice,  the  progress  of  discovery  would  be  incalculably 
more  rapid.  Another  instance  of  Watts  power  of  ideoti- 
fpng  a  practical  situation  with  some  other  case  where  the 
requisite  construction  is  given,  was  the  suggestion  of  a 
krixstcn'-jointed  pipe,  for  conveying  water  across  the  bottom 
of  the  river  Clyde,  The  inventive  genius  is  ever  ready  with 
a  aogj^tion  derived  from  some  already  existing  device, 
disguised  from  the  sight  of  other  uieu,  either  in  the  arrange- 
menta  of  nature  or  in  the  constructions  of  art.  Identifying 
power,  although  not  expressing  evervthiug  that  constitutes  an 
inventor,  will  be  found  a  prominent  featui-e  in  the  character. 
As  in  the  other  departments,  so  here  also^  the  identifying 
fiiculty  must  operate  in  a  suitable  region  of  previous  acqui- 
sitioua  and  experience. 

In  the  able  administration  of  pri%^ate  business  and  publio 
aCairs^  we  shall  often  be  able  to  detect  the  same  force  at 
work,  althoui^h  not  always  designated  invention  or  genius. 
Either  in  meeting  new  cases,  or  in  bringing  superior  methods 
to  bear  upon  old,  there  is  a  march  of  mind,  an  advance  over 
routine,  which  marks  the  able  administmtor ;  and  here  too 
the  link  of  power  consists  in  a  more  than  ordinary  force  of 
identification.  When  a  present  emergency  is  exactly  hke  a 
previous  one,  it  recalls  that  one  without  difticulty,  and  is 
lieated  as  that  was  treated ;  when  it  corresponds  exactly  to 
no  one  before,  a  subtler  mind  is  wanted ;  some  parallol 
tnttst  be  sought  for^  away  from  the  routine  of  cases.     Inia 
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quite  remote  regions  of  aifliirs,  the  man  of  jw^netration  it 
carrie<1,  and  6nda  sonietbing  in  point  where  porhniis  nn 
parallel  was  ever  drawn  befom  The  application  of  tlw 
Syllogism  to  T^iw  plcailings  was  a  great  legal  improvement 
M*hich  has  persisted  wliile  scholaatic  lorms  have  gone  geuc- 
niUy  into  dc^cay.  No  routino  lawyer  was  capable  uf  such  ao 
innovation.  If  for  ilhistrution's  sake  we  suppose  it  to  bore 
been  the  work  of  one  person^  it  implies  a  mind  that  oimfl  to 
tlie  study  of  law  previously  prepared  with  the  «chohitic 
trainijjg^  and  detecting  in  the  pleadings  before  the  courts  i 
Yviil  identity  in  form  with  the  discussions  of  the  whooli, 
althoii^h   hitherta  conducted  with  no  such  met!i    !  j, 

sion.     The  transference  of  the  syllogism  to  the  1    ,  jq. 

ings  would  bis  the  consequence  of  this  feeling  of  identity; 
find  hence  wouhl  arise  that  capital  requirement  of  making 
parties  plead  sepamtely  to  tlie  law,  and  to  the  facts  of  the 
case,  instead  of  huddling  np  both  in  one  argutneot  as  is 
usually  done  in  the  controvci'sies  of  ever}'-day  lifc.^ 

It  is  usual  fur  practical  <leviee3  to  be  first  employed  ia 
obvious  cases»  and  thence  tninsferred  to  other  cas*'S  of  alike 
nature,  but  of  more  coniplejcity.    Tliug,  in  the  great  iiistitutign 
of  the  Division  of  Labour  now  so  widely  ramified  over  aU 
departments  of  indu?^t ry,  there  could  be  traced  a  progressive 
applicalion ;    we    should    find    it    commencing  in  manual 
iutlustjy,  and  in  the  separation  of  the  primitive  classes  of 
agriculturist,  artisan,  trader,  soldier,  and  priest ;  and  thcnc€> 
in  later  times  eopecially,  extended  into  the  warehouse  atid 
the  manufactory,   into   public   business,   and  into  scientifial 
research.     In  every  new  step,  there  would  arise,  in  the  mini] 
of  some  one  person  or  other,  a  feeling  of  similarity  betwe 
tlie  exigencies  of  a  work  in  hand  and  the  cases  where  the^ 


*  The  system  of  soparatuig  tlio  kw  ind  the  fActs^  in  lognl  plisftdiogt^  < 
not  ATiSQ  at  I  ffuppose  in  the  t«xt,  and  as  might  havo  been  tlie  origin,  frt>i 
an  application  of  tho  iohol«isiio  logic,  but  (rom  oar  Saxon  iiisititotion  cif  I 
by  jury,  where  the  fkoU  were  decided  on  by  the  jurors,  and  Ihe  Uw 
by  the  judgis.    Nevertheless^  tho  illaattmiioa  uiewen  our  purpoee,  Tmjaj 
hypothetical  characteTt 
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metliod  of  divided  labour  was  already  in  operation  ;  and  this 
identification  would  suggest  the  further  extension  of  the 
practice.  I  do  not  at  present  speak  of  the  faculty  required 
for  overcoming  the  difficulties  of  detail  in  all  new  applica- 
tions  of  old  machinery  (although  here  too  it  would  be  found, 
that  a  fertile  power  of  recalling  ideatitics  in  diversity  would 
he  the  principal  instrnntent  of  success,  in  so  far  as  the 
intellect  was  concerned),  hut  confine  myself  to  the  suggestion 
of  a  device  taken  from  some  pandlel  casa 

In  the  progress  of  free  governments,  there  has  been 
gradually  dilfused,  from  the  lower  to  tlie  liigher  and  more 
difficult  posts,  the  principle  of  responsibility  as  a  check  upon 
the  abuse  of  power.  This  practice  grew  up  by  a  process  of 
extension,  until,  in  the  constitutional  governments  of  Great 
Britain  and  the  United  States,  it  came  to  include  every  ex- 
ecutive officer  in  all  departments  of  state.  Tlie  experience  of 
the  practice,  with  the  more  humble  functionaries,  suggested 
its  application  to  the  exactly  paiullel  case  of  superior  otEcers, 
and  after  much  struggle,  not  of  an  intellectual  kind,  it  got  to 
be  introduced  into  modern  free  communiLies,  as  it  had  been 
in  the  constitution  of  ancient  Athens, 

The  principle  of  not  interfering  with  individual  t^tea 
and  sentiments,  except  in  so  far  as  these  affect  the  legitimate 
happiness  of  others,  is  recognized  in  certain  cases,  and  has 
had  a  tendency  to  expand  itself  by  assimilation  into  casea 
fucumbered  with  obstructive  circumstances.  Hence  has 
sprung  up  what  amount  of  lolenitinn  in  belief  and  in  conduct 
we  now  possess ;  although  the  difficulty  in  proceeding  far 
Ih  this  extension,  shows  how  eftectnally  the  love  of  domi- 
tion  and  of  uniformity  may  stille  the  assimilating  action  of 
the  intellect 

In  the  suggestions  of  a  practical  raind»  the  identification 
fthould  always  turn  upon  the  relevant  cii'cumstauces,  and 
overootne  other  attractions  of  sameness  on  irrelevant  points. 
To  attain  to  this  characteristic  is  the  end  of  a  pmctical 
education,  which  makes  the  [>ersi_in  fiimiliar  with  the  aspects 
ihtit  serve  the  cjuls  contemplated.     Thus,  a  lawyer  in  recover- 
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ing;  from  his  past  experience,  the  precedents  and  analogies 
suitable  to  a  case  in  hand,  is  impelled  by  the  force  of  simi- 
larity working  in  his  mind ;  but,  of  the  many  peculiarities  of 
the  case,  he  excludes  the  assimilating  action  of  all  except  the 
one  that  would  govern  its  decision  before  a  judge.  His 
education  must  serve  him  in  making  this  discrimination ;  and 
if  (as  may  happen)  he  is  by  natural  temperament  keenly  alive 
to  this  one  feature  constituting  legal  relevancy,  and  indifferent 
to  all  other  points  of  interest%in  the  case,  he  is  a  born  lawyer, 
just  as  Newton,  with  his  natural  avidity  for  mathematical 
relations  and  indifference  to  sensuous  and  poetic  effects,  was 
a  bom  natural  philosopher;  or  Milton,  by  the  opposite 
character,  was  a  bom  poet.  That  nature  should  chance  to 
turn  out  a  legal  mind  is  not  singular  or  surprising,  for  it  is 
only  a  variety  of  the  scientific  or  logical  intellect,  using 
verbal  forms  as  the  instrument,  and  implying  an  obtuseness 
to  all  the  more  popular  and  interesting  features  of  human 
life.  To  secure  a  rigorous  uniformity  in  dealing  with  dis- 
putes, scientific  definitions  must  be  made,  and  equally  applied 
to  the  most  divei-sificd  cases. 

40.  The  last  form  of  practical  ability  that  I  shall  here 
advert  to  is  2)crsuasion,  This  implies  that  some  course  of 
conduct  shall  be  so  described,  or  expressed,  as  to  coincide,  or 
be  identified,  with  the  active  impulses  of  the  individuals 
addressed,  and  thereby  command  their  adoption  of  it  by  the 
force  of  their  own  natural  dispositions.  A  leader  of  banditti 
has  to  deal  with  a  class  of  persons  whose  ruling  impulse  is 
plunder ;  and  it  becomes  his  business  to  show  them  that  any 
scheme  proposed  by  him  will  lead  to  this  end.  A  people  with 
an  intense  overpowering  patriotism,  as  the  old  Eomans,  can 
be  acted  on  by  proving  that  the  interests  of  country  are  at 
stake.  The  fertile  oratorical  mind  is  one  that  can  identify  a 
case  in  hand  with  a  great  number  of  the  strongest  beliefs  of 
an  audience ;  and  more  especially  with  those  that  seem,  at 
first  sight,  to  have  no  connexion  with  the  point  to  be  carried. 
The  discovery  of  identity  in  diversity  is  never  more  called 
for,  than  in  the  attempts  to  move  men  to  adopt  some  un- 
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-wonted  course  of  pioceedii^  WhcTi  a  new  reform  is  ijiUv>- 
duced  in  the  state,  it  is  usually  thought  necessaiy  (M  kast  in 
Bnglaod)  to  recoQcile  and  idetiUfy  it  in  many  wa}-a  with  the 
ancient  yenerated  constitution,  or  with  prevailing  maxima 
and  modes  of  feeling,  with  which  it  wof  Id  seem  at  variance. 
To  be  a  persuasive  speaker,  it  is  n»>cessary  to  have  vividly 
present  to  the  view  all  the  leading  injpulses  and  convictions 
of  the  persons  addressed,  and  to  be  ready  to  catch  at  every 
point  of  identity  between  these  and  the  propositions  or 
prt>jects  suggested  for  their  adoption.  The  fii^t-named  quali- 
fication grows  out  of  the  e:^perience  and  stutly  of  chai^acter  ; 
tlie  other  is  the  natural  force  of  Similarity,  which  has  otV^u 
l^een  exemplified  in  its  highest  range  in  oratorical  minds.  In 
the  speeches  of  Burke,  we  see  it  working  with  remarkable 
vigour.  Terhaps  t!ie  most  striking  instance  of  this  fertility 
of  identification  fur  pei-suasive  ends  is  exhibited  in  Milton  s 
De/cfice  of  Unlicamd  Printing,  Of  the  class  of  ^pa^achern, 
BaiTow  is  especially  copious  in  his  command  of  topics  of 
persuasion  and  inducement  towards  the  f>erformuiice  uf  nr- 
ligious  and  moral  duties  ;  in  him,  no  less  than  in  Milton,  we 
have  everywhere  the  tokens  of  an  identifying  mind  of  the 
highest  order, 

ILLUSTRATIVE  COMPARISONS  AND  LITERARY  ART, 

41.  When  two  remote  plienomena  are  brought  into  com- 
parison by  a  flush  of  similarity,  they  may  turn  out  to  bo 
repetitions  of  the  same  natural  agent  working  in  dilfd'cnt 
situations,  as  in  the  great  examples  of  lightning  and  the 
electrical  discharge,  the  fall  of  a  stone  and  the  moon's  gravi- 
tation to  the  earth.  The  comparison  in  these  cases  is  real  or 
fiUbetantiaL  It  is  illustrative  and  instructive  in  no  ordinary 
degree,  but  it  is  more  than  an  illustration,  it  is  a  scientilic 
discovery.  The  two  things  identified  are  so  thorouglily  of  a 
piece,  that  we  can  go  all  lengths  in  reasoning  from  the  one  to 
the  other.  Hat  there  is  also  a  useful  class  of  comparisoni 
whore  real  identity  is  wanting;  the  likeness  being  yet 
sufiicient  to  justify  us  in  interpreting  the  more  obscure  and 
u 
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remote  by  the  more  intelligible  and  familiar  of  the  two ;  ai 
when,  in  speaking  of  the  action  of  supply  and  demand  ia 
commerce,  we  say  that  tliese  are  constantly  finding  Uwnrluvd, 
Here  the  subjects  compared  are  quite   different  La  Hm 
nature,  the  one  belonging  to  the  province  of  mind,  and  some- 
what obscure,  while  the  other  is  a  physical  phenomeaou  of  i 
very  palpable  and  intelligible  sort     Illastration  after  thiii 
fashion  is  one  of  our  devices  for  representing  to  the  miisdl 
what  is   either  naturally  obscure,  or  accidenUilly  concealed j 
from  the  view.    If  we  can  only  see  enough  of  the  object 
suggest  an  appropriate  comparisou,  we  make  use  of  this 
supply   the  rest      The   force  of  similarity    has   extensiyi 
scope  in  this  department  of  discovery. 

Illustmtion   is   particularly  wanted  to  convey  sci€ 
notions  and  abstractions.     These  am  often  so  artificia 
abstruse,  tliat  an  ordinary  mind  has  great  iUfficulty  in  seizin 
them.     Such  abstruse  physical  phenomena  as  the  moleculat 
constitution  of  matter,  polarity,  chemical  affinity,  the  ether 
undulations  supposed  to  constitute  light  and  heat,  the  growtl 
of  cells  in  living  bodies, — demand  to  be  expressed  by  i 
parisons  drawn  from  the  seim  and  palpable.     Human  actio 
feelings,  and  thoughts,  are  often  so  concealed  in  their  wori 
ings,  that  they  cannot  be  represented  without  the  assistatio 
of  material  objects  used  as  comparisons  :  hence  the  great^ 
abundance  of  the  resemblances  struck  between  matter  azul 
mind.    We  speak  of  a  clear  head,  a  warm  heart,  a  torrent 
passion,  a  poet's  fire.    The  comparisons  brought  to  bear  ti[ 
the  complexities  of  social  life  are  likewise  very  numeioasj 
in  fact^  there  are  many  social  phenomena  that  we  never  < 
ceive   otherwise  than   in  some  species  of  material   analog 
If  we  take,  for  example,  the  different  ideas  connectod  witl 
social  order  and  disorder,  we  find  the  language  almost  whol^ 
derived  from  other  things  j  scarcely  a  phrase  is  literal,  all  is" 
metaphorical.     *  The  vessel  of  the  state  weathers  the  storm,  or 
is  in  danger  of  wreck ;'  anarchy  is  described  as  *  chaos,'  *  con- 
fusion ;'  the  government  is  said  to  be  *  shaken,*  or  *  stable,' 
or  *  tottering ;'  law  is  '  erected,'  *  overthro^TL'     We  speak  of 
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the  *  life^  and  '  growth*  of  society  ;  when  we  conceive  of  pro* 
gress,  it  is  generally  in  a  figure ;  we  call  it  *  movement,* 
*  development/  •  enlij^'htenment/  and  so  fortli* 

Of  all  existing  compositions,  the  writings  of  Lord  Bacon 
are  perhaps  the  richest  in  iUustrative  comparisons  of  the 
kind  now  under  discussion  ;  not  being  scientific  identities, 
and  yet  serving  in  an  eminent  degree  the  purpose  of  assisting 
the  popular  intellect  to  embrace  difficult  notions.  In  virtue 
of  this  suq>ri3ing  power.  Bacon's  doctrines  become  clothed  in 
'winged  words/  According  to  him»  science  is  the  'interpre- 
tation' of  nature  ;  a  comparison  that  transfixes  the  mind  with 
the  idea  of  observing,  recording,  and  explaining  the  facts  of 
the  world.  Final  causes,  he  says,  are  '  vestal  virgins  ;*  they 
bear  no  fruit.  But  for  the  simile^  it  is  doubtful  if  tliis  notion 
would  have  stuck  in  men's  minds,  and  been  the  subject  of 
keen  controversy,  in  the  way  that  we  have  seen.  His  classi- 
fication of '  Instances/  or  forms  of  experiment  and  proof,  is 
wholly  embedded  in  strong  metaphors;  the  ' experimentum 
cinicis/  the  leading  post  between  two  ways,  has  been  adopted 
in  every  civilized  tongue*  Fallacies,  or  modes  of  mental 
bias,  are  with  him  *  idols*  (culola,  fnlse  appearances)  of  the 
'tribe/  of  the  'den/  of  the  * mai'ket-place,'  of  t!ie  'tlieatre.* 

A  remarkably  powerful  identifying  intellect,  embmc^ 
ing  the  concrete  facts  of  natui-e  and  human  life»  and  the 
history  and  literature  of  the  past,  is  implied  in  this  mode  of 
genius,  of  which  Bacon  is  the  highest  instance.  The  sus- 
ceptibility to  certain  classes  of  objects  and  impressions 
determines  the  particular  element  that  the  resuscitating 
faculty  must  work  in  ;  and  in  some  men  this  susceptibility  is 
to  the  concrete  in  general,  rather  than  to  the  select  and 
narrow  class  of  the  artistic  or  poetic  concrete.  Thus,  although 
Bacon's  imagery  sometimes  rises  to  poetry,  this  is  not  ita 
usual  character ;  his  was  not  a  poetic  sense  of  nature,  but  a 
broad  general  susceptibility,  partiiking  more  of  the  natuml 
historian  than  of  the  poet ;  by  which  all  the  objects  coming 
before  his  view,  or  presented  to  his  imagination,  took  a  deep 
hold,  and,  by  the  help  of  his  intense  attraction  of  Similarity, 
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^ere  recalled  on   the  lightest  resemblance.     Ifaiij  gngn 
writers  in  English  literature  have  had  thia  strong  suscepti- 
bility to  thn  seii&iblo  world  at  large,  without  a  special  p(>etk 
sfmse;  while  some  have  had  the  poetic  feeling  super 
these  lost  are  our  gi*eatcst  poets,  Chaucer,  Miltoa,  biiai 
speare. 

42.  Tliis  leads  me  to  notice  the  second  class  of  illustrative 
comparisons,  those  serving  not  for  intellectual  comprehension^ 
hut  for  ornament,  eftuct,  or  emotion,  I  have  said  that  Bacon  » 
comparisons  rait*ly  grew  out  of  a  poetic  choice,  though  fn>tu 
their  reach,  their  aptness,  and  their  occasional  pictureaqut- 
ness,  they  might  socuetiruos  \}(i  quoteil  as  a  kind  of  poctiy. 
His  purpose  was  to  enlighten,  not  to  adorn.  But  similarity  U 
tlie  instrument  of  adding  ornament  and  force  to  coniposilioDM ; 
when  an  idc»a  or  pictum  is  iutendc^d  to  kindle  emutiou  of 
any  kind,  the  cfft'ct  can  always  be  heighten<*d  by  adducing 
ilUistrative  conipnrisous  more  impressive  than  the  original. 
When  8ir  Philip  Sidney,  to  describe  the  moving  effect  of  the 
ballad  of  Chert/  Chmc,  says  that  it  stirs  the  heart  *  like  the 
sound  of  a  trumpet/  he  enforces  a  weaker  impression  by  one 
much  stronger  as  well  as  more  famiUar.  The  following  lines 
of  ChauctT  contain  two  exquisite  comparisons  for  enriching 
the  emotional  effect  of  the  subject;  ihey  are  part  of  his  de- 
scription of  the  youtliful  Squire. 

Embroidurod  w&b  he  «#  *4  wert  a  medi, 
Aii/tM  of/vnh^Jhtith  ¥fhit4  and  r«d§t 

He  saof  Atid  fluted  f^ayly  nil  thu  day. 
lie  was  an  fresh  as  is  th«  month  of  May^ 

To  find  powerful  and  touching  comparisons  in  keeping 
w^ith  a  subject,  is  one  of  the  constant  endeavours  of  the  poet, 
Hud  puts  liis  genius  to  the  severest  test  The  sume  demand 
is  made  upon  the  orat^itr,  who  has  also  to  stir  np  the  emotion:$ 
of  his  audience,  to  kindle  their  likings  and  dislikinga  with 
the  view  of  moving  them  in  some  one  direction.  Hence,  in 
itmtory  of  every  kiml,  we  find  abundant  use  of  the  figures  of 
speech  growing  out  of  comparisoiu  In  panegyric,  elevating 
similitudes  are  employed  ;  in  denunciation,  such  aa  degrade. 
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Derision  and  merriment  grow  out  of  low,  grovelling  compari- 
sons applied  to  tliiogs  pretending  to  be  dignified  and  vener- 
able. Burke'a  French  licvolution  teems  with  all  the  varieties 
of  eloquent  comparison.  His  *  trampling  law  and  order 
under  the  hoofs  of  the  swinish  niultitude/  will  be  ever 
memorable  among  the  figures  of  oratory. 

While  Shakespeare  displays  Bacon's  power  of  iUnmina- 
tive  comparison,  especially  in  moral  maxims  and  conxmon- 
places,  he  shines  chiefly  in  the  other  class,  those  that  heighten 
tha  emotional  effect  (while  the  genius  of  both  the  one  and 
the  other  abounds  in  such  as  have  no  effect  whatever  but 
intellectual  profusion).  With  extraordinary  suseei^tihility  to 
tlie  sensible  and  concrete  of  the,  world,  to  the  full  face  of 
nature  and  life,  hs  had  (although  not  in  the  highest  measure) 
the  poetic  eclecticism,  and  dwelt  by  preference  upon  the  objects 
that  inspired  such  emotions  as  an  artist  is  wont  to  kindle  up. 
He  had  perhaps  the  greatest  intellectual  reach  of  Himilarity 
on  the  whole  that  the  mind  of  man  ever  attained  to  ;  and  Ins 
power  of  adducing  illustrative  similitudes,  through  chasms  of 
remoteness  and  the  thickest  disguises*  will  be  a  wonder  and 
an  astonishment  to  the  latest  posterity* 

43,  Of  tlie  Tropes  and  Figui'es  described  in  Rhetoric,  the 
largest  half  turn  upon  corapaiison.  The  metaphor,  the 
simile,  the  allegory — are  all  forms  of  illustration  by  simili- 
tude,  sometimes  serving  for  clearness,  or  int-ellectual  compre- 
hension, at  other  times  protlucing  animation  and  etTuct. 
Their  invention  is  due  to  the  identifying  intellect,  which 
breaks  through  the  partition  caused  by  diSerence  of  subject* 
to  bring  together  what  is  similar  The  litcmry  and  poetic 
genius  of  ages  has  accumuhited  a  store  of  such  comparisons 
many  of  them  have  passed  into  common  speech  to  enrich  thr 
dialects  of  everyday  life.  No  man  has  ever  attained  rank  ui 
literature,  without  possessing  in  some  degree  the  power  of 
original  illustration  ;  and  the  interval  of  disparity  broken 
through  is  a  fair  measure  of  the  intellectual  force  uf  the 
individual  mind  in  one  of  the  leading  characteristics  of 
genius.     The  original  fetches  of  Homer,  of  .^chylus,  of 
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id  sbora  afl  of  Shakespeoe  (I  do  not  pi^tend 
;  tlw  Kil  mm  of  the  0i^-mte  mtads),  are  prodtgkmi 
■Hti^  and  jcfl  liov  gmnd,  the  simile  tlescribing  ibt* 
of  ApoQo  from  OlytnpoB  :  '  he  caiiie  like  tiigk* 
Tk  ideMifying  faeatty,  be  it  never  so  strong,  would  IianUj 
adka  In  bri^g  toytiief  tUngi  m  widely  difToreut,  but  fur 
wamm  pigiium  ynpantioii,  serring  to  approa^inuite  tlie  nature 
of  Iba  two  tbtogs  in  the  fint  iastaaca,  as  we  have  alieadjr 
bad  fwffioa  lo  fcmaik  of  ioiao  of  the  scientific  dtaoovtrioi 
W^  itadf  bad  to  be  fisil  penooiili^  to  a  oeitain  extent, 
tbaiabsr  todod^g  the  haioenae  disparity  between  the  closing 
dqr  Md  the  aiaidi  of  a  Imng  penoaage  down  the  mouDtftia 
ilopia.    ApoOo  waa^  besidai^  the  god  of  the  sun. 


rta  Ym  abib  nr  oenehal. 

44  The  obsenraliotia  now  made  tt^^pecting  Poetry  apply 
with  aona  aodifiGatioa  lo  the  Fine  Arts  generally.  Ib  the 
Arts  we  nay  ttaee  out  a  aeale  or  arrangement,  beginoing  at 
the  aoal  intelladoal  aad  ending  with  those  that  have  thig 
qnUiy  to  the  bwest  degree  At  one  end  of  the  scale,  ire 
find  disttnci  exaiaplea  of  the  purely  intcUeettiul  kw  of  siioi- 
hmtj  t  at  the  other  end,  scaroely  a  trace  of  this  operation 
appears  in  the  fimn  that  we  have  been  accustomed  Uk 
Poetry.  Painting,  Sculpture,  Architoeture,  Decoration,  and 
Deaign^  are  all  conversant  with  some  of  the  higher  inteU 
ledoal  elements:  Ptietry  with  speech  and  the  pictorial  as 
r^maented  by  speech,  the  others  witli  Wsual  forms  and 
appeatasccs  of  vmiious  kinds.  In  storing  up  and  on  fit  occa- 
sions reproducing  the  materials  of  those  arts,  the  associating 
forces  of  Contiguity  and  Similarity  are  extensively  brought 
into  play.  As  to  CuTstiguity,  this  is  obvious  enough;  as 
legards  Similarity,  it  may  be  easily  shown.  A  painter  in 
composing  a  picture  must,  in  the  last  resort^  choose  tlie 
component  parts,  according  to  their  artistic  kef»ping  with  one 
another  :  but  in  recalling  from  the  past  a  number  of  objects, 
in  order  to  try  their  effect,  he  will  be  greatly  assisted  by  a 
powerful  identify  ing  faculty.    We  may  suppose  him  to  have 
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in  his  mind  some  one  plan  of  a  background,  which  back- 
RTound,  however,  although  containing  the  main  features, 
does  not  satisfy  his  artistic  sense.  By  the  attraction  of 
likeness^  this  part,  unsuitable  in  itself,  may  reeall  othera 
resembling  and  yet  greatly  differing,  and  in  the  array  brought 
up  by  a  powerfid  intellect,  wurkiug  upon  a  large  foregone 
experience,  some  one  may  be  presented  answering  the  re- 
quirements of  the  picture.  Tliere  may  be  nothing  artistic  in 
the  suggestion  of  the  diirerent  views  ;  nevertheless,  it  is  only 
an  artist  that  can  make  the  proper  choice.  As  in  poetry,  so 
in  painting,  in  sculpture,  in  architecture,  decoration,  and 
design,  there  may  be  a  rich  intellectual  storage  and  repro- 
duction of  the  material,  apart  from  the  aesthetic  feeling ; 
although,  by  this  feeling,  the  artist  must  be  guided  in  the 
use  that  he  makes  of  the  suggestions  of  the  intellect.  In  all 
the  Arts,  examples  may  be  found  of  rich  profusion  of  unse- 
lected  matter ;  the  artist  mistaking  a  strong  recollection  and 
revival  of  natural  scenery  and  pictorial  elements  in  general 
for  the  artistic  harmunizing  of  the  material ;  still  in  the  de- 
partnjents  we  are  now  discussing,  no  one  can  attain  the 
liighest  greatness  without  some  intellectual  source  of  sugges- 
tions over  and  above  his  artistic  faculty.  The  intervention 
of  high  inteUect  in  Art  seems  to  have  reached  a  climax  in 
Michael  Angelo ;  and  the  limits  of  human  nature  forbid  us 
to  suppose,  that  he  could  at  the  same  time  exert  the  power 
of  delicately  adjusting  the  parts  of  his  compositions,  so  as  to 
yield  the  graces  and  charms  that  constitute  the  true  distinc- 
tion, the  essence,  of  Art* 

45,  When  we  pass  to  the  second  class  of  Arts,  we  find 
intellect  dying  away  and  giving  place  to  the  genuine  artistic 
stimulus  in  its  purity.  Music  is  the  most  conspicuous  mem- 
ber of  the  gmnp,  and  might  be  taken  as  representing  the 
whole  :  Hie  others  are,  spoken  music  or  Eloquence,  Dmmatic 
action  and  Pantomime,  the  graces  of  personal  Demeanour  and 
display,  and  the  Dance.  In  these  Arts,  the  suggestions  of 
intellectual  similarity  can  hardly  be  said  to  occur.  Undoubt- 
edly, we  may  by  similarity,  as  already  said,  identify  a  common 
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character  in  different  airs  and  harmonies  ;  and,  through  ftt 
presence  of  any  one,  others  may  be  recalled  to  the  miutl  of  & 
composer,  and  may  serve  him  as  hints  and  aids  in  a  new 
composition.      In   such  circumstances,    I  can  cooceive  tie 
operation  of  a  vigorous  identifying  faculty  aa  enUrgiiig  & 
musician's  resources*  or  as  making  more  rradily  availablt  to 
him  the  exarnijlos  that  liave  previously  impn\S3ed  themselves 
nn  his  mind.   But  this  process  of  imitating  and  compiling (ka 
not   fiurly  exemplify  the   workings  of  ailistic  creativejie*!. 
The  author  of  a  truly  original  melody  relies  upon  no  sach 
intellectual  assistance.     By  the  spontaneous  gushings  of  hi» 
mind  ho  flows  out  into  song»  and  by  the  guidance  of  a  delicate  i 
sense  he  tunes  himself  to  melody.     Other  men  may  imitate] 
and  combine  such  primitive  originals  in  a  variety  of  c0m|K).l 
siti()ii8,  1)iit  the  knowing  ear  can  always  detect  tlie  work  ofl 
compilation.     Intellect  may  originate  Science,  but  not  AttA 
There  is  also  the  case  of  strictly  imitative  music,  as  whea' 
Hiiydn,  in  ihi?  *Cix*ation/  tries  to  reproduce  all  the  sounds 
of  nature.    But  no  good  judge  ever  puta  music  of  this  kind 
higli. 

I  may  liero  refer  to  what  is  a  common  subject  of  remark. 
that  great  nmsieians  and  actors,  not  to  speak  of  op«?m  dancers^ 
have  often  a  very  low  order  of  intellect,  as  nutasurt^tl  by  the 
oidinaiy  tests.  So.  in  the  charms  and  graces  of  society. 
w*hich  are  a  species  of  fine  art,  intelloct  may  contribute 
nothing.  On  the  other  band^  in  assisting  the  less  gift<jd 
temperaments  to  take  on  the  charm  native  to  the  otlicrs,  it 
may  opemte  with  gond  effect;  fur  this  is  dune  by  at-  - 

and  compilation,  where  the  intellectual  forces  always  :.,  :_ 
advantage.  Momover.  in  Art.  effects  can  often  be  reduced  to 
rule,  and  the  compR^hending  and  following  out  of  niles  is  an 
aflair  of  thr*  intelligence.  In  musical  compositions,  there  are 
rules  as  to  harmony,  which  any  one  migh^  act  u|»on  j  in  elo- 
cution, much  can  l>e  done  by  merely  undei-standing  the  direc- 
tions of  an  instructor;  and,  to  stupidity,  all  such  directions 
are  nugatory.  Thus  it  is,  that  in  the  diffusion  and  extension 
of  the  least  intellectual  of  the  fine  aits,  recourse  may  bo 
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had  to  an  instrumentality  that  would  never  stiffica  for  their 
ci-eatiou.  It  is  a  remarkable  fact  in  histary,  that  the  most 
highly  gifted  people  of  anii<|uity,  in  all  that  regarded  pure 
intelligence,  had  apparently  no  originality  in  unisie^  although 
they  could  appreeiate  and  horrow  the  melodies  of  foreign 
nations,  and  employ  these  to  accompany  their  lyric  and  dra- 
matic compositions. 


SIMILARITY  IN  ACQUISITION  AND  MEMORY. 

^46.  It  now  remains  to  show  how  the  force  of  reinstate- 
ment by  Similarity  can  operate  in  carrying  forward  the  work 
of  Acquisition.  We  have  seen  ihit  the  a-ssociating  priociph* 
of  Contiguity  must  needs  he  the  groundwork  of  Acquisition 
in  geneml ;  but  when  any  new  train  can  bring  up,  from  tlie 
past,  some  nearly  similar  train,  the  lal^our  of  a  separate 
acquirement  is  thereby  saved ;  the  points  of  di [Terence  V>e- 
tween  the  new  and  tlie  okl,  are  all  that  is  left  for  Contiguity 
to  engraft  on  the  mental  system.  When  a  workman  is  tn 
be  taught  a  new  operation  in  his  art,  tliere  will  necessarily 
be,  along  with  certain  matters  of  novelty,  a  large  amount  of 
identity  with  his  already  acquired  habits  ;  hence,  in  order  to 
conquer  the  operation,  he  will  require  to  repeat  it  just  as  often 

I  will  sufBce  for  fixing,  by  the  plastic  operation  of  Conti- 
guity, all  those  original  steps  and  combinations.  A  professed 
dancer  learning  a  new  dance,  is  in  a  very  different  predica- 
ment from  a  beginner  in  the  art  A  musician  learning  a  new 
piece,  actually  finds  that  nineteen-twenh'eths  of  all  the 
sequences  to  be  acquired  have  been  already  formed  through 
his  previous  education.  A  naturalist  reads  the  description  of 
m  newly  discovered  animal ;  he  possesses  already,  in  his 
tnind,  the  characters  of  the  known  animals  most  nearly 
approaching  to  it ;  and,  if  he  merely  give  sufficient  time  and 
attention  for  the  coherence  of  the  points  that  are  absolutely 
new  to  him,  he  carries  away  and  retains  the  wliule.  The 
judge,  in  listening  to  a  law-pleading,  hears  little  that  is 
ftUiolutely  new ;  if  he  keeps  that  little  in  his  memory,  he 
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Stores  np  the  whole  case.  When  we  read  a  book  on  a  i 
already  familiar  to  us,  we  can  reproduce  the  entire 
the  expense  of  khour  requisite  to  rememl>er  the  addit 
makes  to  i>ur  presious  stock  of  knowledge.  So  in  Fini 
an  architect,  a  painter,  or  a  poet,  can  easily  carry  awaj 
hinx  the  total  impression  of  a  building,  a  picture,  or  a 
for,  instead  of  being  acquisitions  At  nova^  they  are 
variations  of  effects  already  engrained  in  the  artist's  p» 
tion. 

To  whatever  extent  one  thing  is  the  repetition  of  m 
the  cost  of  contiguous  acquisition  is  saved.  Bat  it  is 
sary  that  the  repetition  or  identity  should  be  perceivi 
other  words,  the  sew  lesson  must  reinstate,  by  the  fd 
Similarity,  all  the  previous  trains  that  in  any  way  corr| 
with  it  An  old  acquirement  containing  many  steps  id 
mon  with  a  lesson  in  hand,  will  be  of  no  use  unlesi 
recalled ;  should  the  disagreeing  points  be  so  niarkedj 
cloud  the  resemblance  and  stifle  the  identifjnng  actioUp 
ing  is  gained  by  the  agreement  It  consequently  ha] 
that  a  mind,  feeble  as  regards  the  i^^toring  force  of  siml 
misses  the  help  that  past  acquirements  could  often  bq 
bear  upon  pR^sent  efforts ;  whereas  a  remarkable  eneoj 
recall  will  make  ever^lliing  available  that  contai]| 
smallest  trace  of  common  matter. 

47.  To  take  a  few  examples  from  Science*  The 
matter  of  Geometry  embodies  a  few  fundamental  notiol 
pTtxjesses,  A  detinition,  an  axiom,  a  postulate,  a  pTop<X 
whether  theorem  or  problem,  a  chain  of  demonstration,  ] 
the  beginner  things  absolutely  new.  They  must  be  tiii 
the  plastic  power  of  Contiguity,  and  time  and  conceni 
must  be  allowed  for  the  purpose.  But,  in  a  good  hed 
or  two  examples  of  each,  strongly  imprinted,  will  make  I 
rest  easy ;  the  method  or  eharaekr  of  the  devices  will  iM 
through  and  acquired,  and,  in  every  new  case,  the  min^ 
fall  back  upon  the  old  ones,  for  the  common  elemen 
coDceiitrate  attention  on  the  points  of  difference  I 
When,  after  going  over  a  few  definitions,  the  learner  f 
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iressed  with  the  form  and  peculiarity  of  a  definition,  there  is 
ittle  to  acquire  in  the  rest ;  a  slight  substitution  serves  t-o 
tnake  a  new  one  out  of  an  old ;  the  definition  of  a  square  is 
easily  changed  to  suit  a  rectangla  So  with  an  axiom  :  the 
first  is  the  most  laborious  to  acquire ;  every  subsequent  one 
is  easier  than  the  preceding.  Wlien  we  come  to  the  proposi- 
tions, there  is  a  very  great  deal  of  novelty  at  first ;  the  whole 
scheme  and  management  of  a  theorem  or  problem — the  for- 
mality in  the  statement,  and  in  the  order  of  the  proof — are 
things  utterly  strange  to  the  young  beginner ;  to  acquire  a 
simple  pruposition  is  a  heav^  strain  upon  his  adhesiveness 
for  abstract  and  representative  forms.  When  this  last  acqui- 
sition is  made,  it  can  be  turned  to  account  in  every  succeeding 
proposition,  provided  the  operation  of  similarity  is  not  ob- 
stiiicted  by  the  differences  that  encumber  the  new  cases. 
Indeed,  if  each  step  in  the  machinery  of  Geometry  were^ 
without  much  waste  of  time,  firmly  learned  on  the  first 
encounter,  and  if  the  reviving  power  of  similarity  for  this 
class  of  tilings  were  unfailing,  one  3  progress  through  Euclid 
would  be  a  race,  such  as  is  recorded  of  Pascal  and  Newton* 
But  to  the  generality  of  minds,  identities  in  geometrical 
leasoning  are  hard  to  perceive;  a  diflerence  in  collaterals 
tterly  extinguishes  the  feeling  of  a  simOanty  in  substance, 
d  every  new  propogitti>n  is  a  fresh  labour,  as  if  nothing  like 
it  had  been  gone  through  before. 

Wtsit  is  true  of  Geometry  holds  in  all  the  sciences.  There 
is,  in  each,  a  vast  deal  of  repetition  both  of  the  facts,  or 
subject-matter,  and  of  the  formal  machinery^  although  wnth 
great  dillerences  of  mode  and  cireuuistanca  The  law  of 
gravitation  runs  through  all  Astronomy  j  and,  in  the  deepest 
calculations  of  the  celestial  movements,  the  same  mathe- 
matical devices  are  constantly  reproduced  in  new  conqjliea- 
tions.  A  mind  that  can  seize  a  calculation  once  for  all,  and 
trace  it  out  in  the  thickest  envelope  of  diversity,  will  speedily 
pass  through  the  intricacies  of  this  vast  subject^  or  of  any 
abstract  scienca  With  such  a  reach  of  similarity  as  can 
suffice  to  trace  out  identities  hitherto  passed   over  by  all 
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funner  minda  working  in  the  dame  sphere,  it  b  U^  be  pm^mnM 
that  the  more  ordinary  resemblances  will  be  easy  to  strik*! ; 
henoe  an  original  mind  in  science  is  also  distiDguidbed  fortha 
rapidity  of  its  course  along  the  track  of  the  already  knoim. 
Mttch  of  the  acquisitions  of  a  strong  intellect  are  in  mlily 
the  re-discovery  of  what  id  already  known  ;  such  an  inteUoot 
peroeiYea  the  identities  of  abstraction,  classification*  induction. 
diediiclive  application,  and  demonatrative  reasoning,  eren 
befoie  theyni^  p^iinted  out  by  the  master  He  will  mak^i 
but  a  poor  matbematieian  that  needa  to  refer  to  his  book 
for  Iha  demonstration  of  every  successive  theorem.  To  tU 
bfrnnciiea  of  rhj'aics,  to  Chemistry  and  Physiology,  the 
TOrjr  asBia  mnarks  will  api>Iy.  It  is  the  iiatuto  of  aa 
adNruieod  aeience,  to  contain  innumerable  identtficatio&a 
maimtA  up  in  its  definittuns  and  general  lawa;  it  was  by  a 
vigpnms  simQarity  that  these  were  first  farmed  ;  by  the 
power  they  are  rapidly  aoqoired. 

So  in  the  mora  concretQ  sciences  of  the  Natural  History 
groups  In  Zoology,  Botany,  Minemlogy,  Geology,  tbei^  has 
boeii  aceumulated  a  fund  of  identities  in  the  classifi 
tnada  of  the  objects  of  each.  To  acquire  the^  chtssifi 
the  learner  must  himself  feel  the  similarity  among  the  indi 
Tidoab ;  and  if  his  mind  is  of  that  powerful  kind  that  can 
tnioe  many  of  the  Ukeneaaes  by  its  own  unassisted  foi^ce,  he 
win  qieedily  string  together  all  the  groups  that  have  be^ 
furmed  by  olhera.  Tt  is  of  consequence  to  a  botanist^  liK>kt 
at  a  new  p1anl»  that  be  shall  be  able  to  recall  at  once  wh 
ewet  other  phrnts  be  has  known  that  in  any  way  resemUe  il 
he  will,  in  this  way,  both  determine  its  true  class,  and  si 
it  with  ease  upon  his  memory* 

48.  In  all  the  acquisitions  of  Business,  Similarity  will 
likewise  bear  an  impoitant  part  If  an  apprentice  at  the 
Law  has  thai  deep  and  aubtle  identifying  power  that  seoi^  in 
every  new  eate»  whatever  similarity  there  is  in  it  to 
previous  one,  ha  saves  half  his  labour ;  his  mind  breaks 
upon  the  old  track,  and  on  that  builds  up  the  new  leool 
tiou  to  the  extent  of  the  likeut^ss.     It  is  possible  to  lay  um 
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contribution  in  this  way  matters  far  removed  from  the 
subject  in  hand  ;  one  may  ckneh  the  technicaHties  of  the  law, 
by  falling  back  upon  ones  miscellaneous  knowledge  ;  we  may 
recur  to  recollections  out  of  all  sciences  and  aits,  illustrating 
the  subject  as  it  were  to  one's  self.  Tbc  mind  of  Lord  Bacon 
could  see  in  anything  befoi'e  him  multifarious  analogies  to 
things  the  most  remote ;  the^e  analogies  he  could  produce  to 
his  readers  to  facihtate  their  conception  of  his  meaning,  and, 
by  the  same  power,  he  could  shorten  his  own  labour  and 
study.  When  a  clever  person  surprises  us,  by  instantaneously 
comprehending  and  firmly  retaining  some  new  method  of 
procedure,  we  may  be  (juite  sure  that  it  has  taken  hold 
of  him,  by  resuscitating  something  analogous  out  of  the 
storehouses  of  his  past  experience  ;  whenever  this  easy  com- 
prehension, and  this  permanent  retention,  form  part  of  the 
mental  character,  and  show  themselves  in  a  wide  mnge  of 
subjects,  there  is  sure  to  be  at  bottom  a  vigorous  identifying 
faculty. 

49,  The  case  of  the  Artistic  mind  presents  no  essential 
difference.  The  storing  up  of  impressions  of  objects  of  art  is 
^easiest  when  the  identifying  power  is  so  strong  as  to  bring 
up,  on  every  occasion,  whatever  resembles  the  object  before 
the  view.  That  a  likeness  should  exist  between  something 
we  are  at  present  looking  at,  or  listening  to,  and  some  past 
impressions  on  the  eye  or  the  ear,  and  that  that  likeness 
should  not  be  felt,  is  a  misfortune,  a  loss  in  every  way ;  and 
for  this  reason  among  others,  that,  to  impress  the  new  object 
ou  the  raemoT}%  we  need  as  much  repetition  and  pains,  as  if 
nothing  of  the  kind  had  ever  been  experienced  bet'ora  In 
reading  a  poem,  the  memory  is  assisted  to  remember  it  by  all 
the  similarities  of  thoughtj  of  imagery,  of  language,  of  metre 
and  rhythm,  tliat  one  is  able  to  evoke  from  the  traces  of 
former  readings  and  recollections.  In  a  mind  keenly  sus- 
.eeptible  on  all  these  poetic  elements,  and  having  tbe  power 
eimilarity  highly  manifested,  almost  every  touch  will 
>  up  something  from  the  past  that  has  a  certiiin  degree 
ritsemblance,  and  that  something  will  be  an  already  formed 
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recollection,  to  eke  out  the  retentiveness  of  the  new  strain. 
The  more  one's  acquisitions  advance,  the  greater  the  scope  for 
this  work  of  fitting  old  cloth  into  new  gannents ;  but  previous 
acquisition  is  of  avail,  only  according  as  the  stroke  of  resusci- 
tation is  good,  and  is  able  to  pierce  the  disguises  of  diversity 
and  altered  fomi  attacliing  to  past  examples. 

50.  The  retentive  power  of  the  mind  is  not  thoroughly 
tested,  except  by  entire  and  absolute  novelty,  a  thing  that 
is  more  and  more  rare  as  one  grows  older.  In  learning 
languages,  for  example,  we  have  less  to  acquire  with  every 
new  individual  language.  Latin  prepares  for  French,  Italian, 
Spanish,  &c. ;  German  for  Dutch  ;  Sanscrit  for  Hiudostanee. 
The  generalizations  of  philologists  in  tracing  common  roots 
through  all  the  Indo-European  tongues,  greatly  diminish  the 
number  of  original  ties  that  contiguity  has  to  fix.  All  dis- 
coveries of  generalization  have  this  elTect ;  and  if  au  individual 
learner  cau  see  likenesses,  in  addition  to  what  have  been 
already  promulgated,  his  labour  is  shortened  by  strokes  of 
l)ower  peculiar  to  himself 

51.  The  Historical  Memory  might  furnish  good  examples 
of  the  iiiterventiou  of  Similarity,  in  making  up  the  coherent 
tissue  of  rocollt'cted  events.  In  the  transactions  of  the  world, 
givat  and  small,  there  is  so  much  of  repetition,  that  a  new 
history  i5  in  reality  a  various  reading  of  some  old  one  ;  not  to 
iiieution  how  niiicli  each  nation  repeats  itself  through  its 
successive  epochs.  To  a  dull  mind,  a  large  amount  of  this 
repetition  is  lost  for  all  purposes,  the  aid  to  memory  among 
the  rest  ;  but  a  keen-sighted  attraction  for  every  vestige  of 
recurring;  likeness  enables  one  to  retain  large  masses  of 
narrative,  at  a  small  expense  of  adhesive  acquisition.  Cam- 
paign suggests  campaign,  and  one  battle  another ;  an  intrigue, 
a  negotiation,  a  career  of  ambition,  a  conquest,  a  revolution, 
are  things  familiar  to  the  student  gone  some  way  in  history  ; 
only  certain  minor  features,  some  of  the  proportions  and  cir- 
cumstantials, are  special  to  the  case  in  hand,  and  require  to  be 
fixed  in  the  memory  by  pure  contiguity.  No  man  could  recite 
a  narrative  of  any  sort  from  a  single  reading  or  hearing,  if  it 
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were  all  new  to  him  ;  to  tell  a  story,  an  hour  after  hearing  it, 
would  be  impossible,  but  for  our  already  possessing,  among 
our  stored  recollections,  more  than  nine-tenths  of  all  the 
adhesions  that  enter  into  it 


CHAPTER   III. 
COMPOUND    ASSOCIATION, 

!•  TTITITERTO  we  have  restricted  our  attention  to  single 
•tl  tliroads  or  indivisible  links  of  association,  whether  of 
Contiguity  or  Similarity.  It  remains  for  us  to  consider  the 
case  where  several  threads,  or  a  Plurality  of  links  or  bonds  of 
cv>nnexioii,  unite  in  reviving  some  previous  thought  or  mental 
state,  No  new  principle  is  introduced  here ;  we  have  merely 
to  nviti%  wliat  seoms  an  almost  unavoidable  effect  of  the 
OiUubiiuHl  action,  that  the  re-instatement  is  thereby  made  more 
oasv  and  certain.  Associations  that  are  individually  too 
weak,  to  oi)crate  the  revival  of  a  past  idea,  may  succeed  by 
acting  t(\i:^ctlier ;  and  there  is  thus  opened  up  to  our  view  a 
means  of  aiding  our  recollection,  or  invention,  when  the  one 
thread  in  hand  is  too  feeble  to  effect  a  desired  recall  It 
happens,  in  fact,  that,  in  a  very  large  number  of  our  mental 
transitions,  there  is  present  a  multiple  bond  of  association. 

The  combinations  may  be  made  up  of  Contiguities  alone, 
of  Similarities  alone,  or  of  Contiguity  and  Similarity  mixed. 
Moreover,  we  shall  find  that  in  Emotion  and  in  Volition 
there  are  influences  either  assisting  or  obstructing  the  proper 
intellectual  forces.  In  the  reviving  of  a  past  image  or  idea, 
it  is  never  unimportant,  that  the  revival  gratifies  a  favourite 
emotion,  or  is  strongly  willed  in  the  pursuit  of  an  end.  We 
must  endeavour  to  appreciate,  as  far  as  w^e  are  able,  the 
influence  of  these  extra-intellectual  energies  within  the  sphere 
of  intellect ;  but,  as  they  would  rarely  suffice  for  the  repro- 
duction of  thought,  if  acting  apart  and  alone,  we  are  led  to 
look  at  them  chiefly  as  modifying  the  effects  of  the  strictly 
intellectual  forces,  or  as  combining  elements  in  the  composi- 
tion of  associations. 
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contribution  in  this  way  matters  far    removed  from   the 
subject  in  hand ;  one  may  clench  the  technicalities  of  the  kw, 
l)Y  falling  back  upon  one  s  miscellaneous  knowledge  ;  we  may 
recur  to  recollections  out  of  all  sciences  and  arts,  illustrnting 
the  subject  as  it  were  to  one's  self.     The  mind  of  Lord  Bacon 
could  see  in  anything  before  him  muUifarions  analogies  to 
things  the  most  remote ;  the^e  analogies  he  could  produce  to 
his  readers  to  facilitate  their  couception  of  his  meaning,  and» 
by  the  same  power,  he  could  shorten  his  own  labour  and 
study.    When  a  clever  person  surprises  us,  by  instantaneously 
©omprchending  and  firmly   retaining  some  new   method  of 
procedure,   we  may  be  quite   sure   that  it  has  taken  hold 
of  him,   by   resu?citatbig  something  analogous  out  of  the 
storehouses  of  his  past  experience  ;  whenever  this  easy  com- 
prehension, and  this  permanent  retention,  form  part  trf  ibe 
meutal  chamcter,  and  show  themselves  in  a  wide  range  of 
subjects,  there  is  sure  to  be  at  bottom  a  vigorous  identifying 
faculty, 

49.  The  case  of  the  Artistic  mind  presents  no  essential 
difference.    The  storing  np  of  impressions  of  objects  of  art  is 
easiest  when  the  identifying  power  is  so  strong  as  to  bring 
up,  on  every  occasion,  whatever  resembles  the  object  before 
the  view.    That  a  likeness  should  exist  between  something 
we  are  at  present  looking  at,  or  listening  to,  and  some  past 
impressions  on  the  eye  or  the  ear,  and  that  that  likeness 
should  not  be  felt,  is  a  misfortuoe,  a  loss  in  every  way  ;  and 
for  this  reason  among  others,  that,  to  itni>ress  the  new  object 
ua  the  memory,  we  need  as  much  repetition  and  pains,  as  if 
nothing  of  the  kind  had  ever  been  experienced  before     In 
reading  a  poem,  the  memor)^  is  assisted  to  remember  it  by  all 
the  similarities  of  thought^  of  imagery,  of  language,  of  metre 
and  rhythm,  that  one  is  able  t4>  evoke  from  the  traces  of 
farmer  readings  and  recollections.     In  a  mind  keenly  sus- 
ceptible on  all  these  poetic  elements,  and  having  the  power 
of  similarity  highly  manifested,  almost  every   touch   will 
rouse  up  something  from  the  past  that  has  a  certiiin  degree 
of  resemblance,  and  that  something  will  be  an  already  formed 
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were  all  new  to  him  ;  to  tell  a  story,  an  hour  after  hearing  it, 
would  be  impossible,  but  for  our  already  possessing,  among 
our  stored  recollections,  more  than  nine-tenths  of  all  the 
adhesions  that  enter  into  it 


CONJITKCTIONS  COMBINED. 
The  general  law  may  be  stated  as  follows  : — 
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Past  actions,  sensations,  thoughts,  or  emotions,  are  re- 
called mure  easily,  when  associated  either  through 
contiguity  or  through  simikrity,  with  "inarc  than  on^ 
present  object  or  impression. 


cuMrosrnoN  of  coKTiGurriEa 

%  We  begin  with  the  composition  of  contiguities*  In- 
stances might  be  cited  under  all  the  heads  of  the  tirst  chapter; 
but  a  less  profuse  selection  will  suffice.  There  will,  however^ 
be  a  gain  in  clearness  by  taking  Conjunctions  and  Successions 
sepamtely, 

Conjundwm. — For  a  simple  example  of  a  compound  con- 
junction, we  may  suppose  a  person  smelling  a  liquid  and 
identifyiug  the  smell  as  something  felt  before,  but  unable  to 
recall  to  mind  the  material  causing  it  Here  the  bond 
between  an  odour  and  the  odorous  substance  is  too  feeble  for 
i^eproduciug  the  idea  or  the  name  of  the  substance.  Suppose 
farther  that  the  person  cooid  taste  the  liquid  witliout  feeling 
the  odour,  and  that  in  the  taste  be  could  recoguizo  a  former 
taste,  but  could  not  remember  the  thing.  If,  in  these  circum- 
stances»  the  concurrence  of  the  two  present  sensations  of  tuste 
and  smell  luought  the  substance  to  the  recollection,  we  should 
have  a  true  instance  of  composite  association.  If  one  of  the 
two  links  is  fully  equal  to  the  restoring  effect,  there  is  no  case 
under  the  present  law ;  in  or<ier  to  constitute  a  proper 
example,  each  should  be  insufficient  when  acting  singly. 
Although  there  can  be  np  doubt  as  to  the  fact  of  such 
revivals,  we  might  easily  8up|K»se  it  otherwise.  Combination 
is  not  strength  under  all  circumstances.  A  gallon  of  water 
at  40^  cannot  yield  a  spoonful  at  41".  Ten  thousand  common- 
place intellects  would  not  make  one  genius,  under  any  system 
of  co-operation.  Tlie  multiplication  of  unaided  eyes  could 
never  equal  the  vision  of  one  person  with  a  telescope,  or 
a  microscope. 

We  have  seen  that  the  complex  wholes  around  us  in  the 
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T7orld,  are  lield  together  in  the  recollection  by  tba  adherin 
force  of  Contiguity ;  such  objects  afi  a  tree,  a  human  figoiUbt 
scene  in  nature,  ctiimot  continue  in  the  minti  or  Ije  revised 
as  ideas,  until  fre(|norit  repetition  haa  made  all  the  p«jii 
coherent  After  the  requisite  iteration,  a  complex  object* 
such  as  a  rural  village,  may  be  revived  by  the  presence  of  i 
single  portion  of  it»  as  some  street,  or  building,  or  marked 
locality.  Bnt»  if  the  village  is  one  not  very  well  known, 
tiiat  is,  if  the  notion  of  it  is  not  very  firnily  aggregated 
in  the  mind,  the  traveller  just  entering  may  be  not  ready 
to  identify  it  by  the  first  thing  that  strikes  him ;  he  may 
naquire  to  go  on  till  several  other  objects  come  in  view, 
when  probably  their  joint  impression  will  be  able  ti^  bring  up 
the  whole,  in  other  words,  will  remind  him  what  village  he  is 
now  entering. 

So  in  regarding  objects  aa  cotwretes,  or  combinations  of 
many  distinct  qualities, — an  orange,  for  example,  which  uH'ecta 
all  the  senses,^ — ^a  fixing  process  makes  the  diOerent  sensations 
hold  together  in  one  complex  idea.  Here,  too»  there  is  room 
for  the  joint  action  of  associating  links  in  recalling  an  image 
to  the  mind-  1  have  already  imagined  a  case  of  this  descrip- 
tion, where  the  united  action  of  smell  and  of  taste  was 
supposed  to  revive  the  idea  of  the  coucrote  object  causing 
them,  either  being  of  itself  insufficient  for  the  purpose. 

3,  It  is,  however,  when  we  go  beyond  the  c*i3e  of  isolated 
objects,  to  the  still  gi"eater  aggregates  made  up  by  the  relations 
of  things  to  one  another,  that  we  can  reap  exaujples  ol 
multiple  association  in  the  greatest  abundanca  In  the  con- 
nexions of  objects  with  places,  with  persons,  with  uses,  and 
with  properties,  we  see  numberless  occasions  for  the  working] 
of  the  composite  link 

When  things  have  a  fixed  localHy,  they  become  associated 
in  the  mind  with  that  locality,  or  with  a  number  of  com- 
panion objects  or  appearances.  This  is  one  of  the  means  of 
their  restoration  to  the  mind  in  idea.  The  sight  or  remem- 
brance of  a  harbour  recalls  the  shipping ;  the  recollection  of 
a  building  brings  up  its  known  contents.     Conversely^  an 
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object  that  has  a  fixed  place  recalls  the  pkce,  as  when  St 
Paul's  reminds  us  of  the  neighbourhood  whoro  it  stands. 
Now,  it  not  seldom  happens,  that  we  desire  to  recall  a  place 
or  an  object  by  this  single  link  of  connexion,  but  are  unable 
to  do  so ;  a  concurring  bond  may  then  be  brought  to  out  aid 

Thus,  to  take  the  case  of  searching  for  things  lust.  Wh<»n 
we  do  not  know  whure  to  find  a  thing  that  we  our«elves 
have  put  in  its  place  or  seen  there^  the  adhesion  of  place  is 
by  tliat  circumstance  shown  to  be  feeble.  We  then  run  over 
Cither  links  of  association ;  the  time  when  we  last  saw  it ; 
the  work  we  were  engaged  in  ;  or  any  fact  that  would  have 
an  association  with  the  forgntten  place ;  we  may  tlius, 
through  a  multiplicity  of  feeble  connexions,  attain  a  force  of 
recall  equal  to  one  strong  adhesion. 

The  connexions  with  persons  frequently  prove  an  assisting 
link  in  diflicult  recollection.  Objects  become  associated  with 
their  owners,  their  niakers,  their  inventors,  all  persons  con- 
cerned in  their  use,  or  frequenting  their  locality.  When  we 
are  unable  to  recover  a  thing,  by  the  a<lhesion  between  it  and 
other  inanimate  accompaniments,  a  personal  connuxion  will 
often  make  up  what  is  wanting.  Thus,  in  my  endeavour  to 
recollect  an  army  of  objects  in  some  museum,  there  are  some 
that  have  completely  escaped  me ;  the  association  of  these 
with  their  place  in  the  buildings  and  with  the  adjoining 
objects,  is  not  enough  ;  but  when  I  chance  to  recall  the 
donor,  tlie  collector,  or  maker,  along  with  these  other  ad- 
juncts, the  vanished  individuals  may  be  made  to  re-appear. 

It  happens  likewise  that  things  are  n^alled  by  plurality 
of  association  with  persons,  each  link  being  too  w^eak  alone, 
but  made  powerful  by  union.  1  meet  some  one  in  the  street, 
and  make  an  ineffectual  attempt  to  remember  where  I  last 
saw  tlie  same  person  :  by-and-by  some  one  else  occurs  to 
me,  who  was  present  on  the  occasioa  Perhaps,  if  I  had 
merely  this  last  person  in  my  view,  I  should  have  been  as 
little  able  to  revive  the  meeting  as  with  the  first  alone  ; 
whereas,  with  the  two.  I  have  no  longer  any  difficulty. 

The  converse  operation  of  remembering  a  person  by  two 
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or  luoro  difTcrent  connexions  is  still  more  frequently  exem- 
lilified.  A  human  being  is  a  sufficiently  many-sided  object 
Ut  \h\  open  to  revival  through  a  multiplex  bond.  Whether 
n»ganled  as  an  aggregate  of  many  parts,  or  as  a  concrete  of 
many  qualities,  the  remark  holds  to  a  great  degree.  The 
l^articulars  of  a  personal  description  are  very  numerous,  and 
it  often  requires  many  of  them  to  be  cited,  in  order  to  bring 
to  mind  on  individual  very  well  known  to  us.  Moreover, 
the  ejcfcnial  relations  of  human  beings  surpass  in  variety 
those  of  otlier  objects.  Pei*sons  are  associated  with  their 
name  ;  with  locality,  habitation,  and  places  of  resort ;  with 
bliKul  and  lineage,  a  very  powerful  mental  tie,  in  consequence 
of  the  strength  of  the  family  feelings ;  with  associates  and 
friends  ;  with  occupation,  pursuits,  amusements :  with  pro- 
]u'rty  auvl  possessions  ;  with  mnk  and  position ;  with  the 
many  attributos  that  make  up  character  and  reputation  ; 
witli  a  ]»sirti('ular  age;  with  the  tiiiu*  tlicy  liave  lived  in  ; 
witli  th(i  vicissitudes  and  incidents  that  mark  the  course  of 
their  life.  Now,  in  recalling  some  individual  to  mind,  some 
one  or  more  of  these  connexions  will  serve  ;  and  when  a 
present  link  is  insuilicicnt,  others  may  be  added.  If  we 
were  endeavouring  to  recover  the  historical  personages  of  a 
given  \h\n\  th(»  age  of  Pericles,  for  exanii>le.  there  would  be  a 
certain  strength  of  bond  between  each  of  them  and  the  idea 
(»f  the  time,  namely,  the  fifth  century  before  Christ.  In  the 
ease  of  some,  this  link  might  be  strong  enough  of  itself; 
with  others,  a  second  link  might  be  re([uisit(S  as  for  instance 
their  profession.  With  the  idea  of  a  scali)t()r  entering  into 
the  combination,  we  should  recall  Phidias;  with  a  painter, 
Zeuxis;  with  a  ])hilosoplier,  Anaxagoras.  Our  historical 
memory  is  fre(piently  heli)eil  after  this  fashion. 

4.  The  connexion  of  things  with  v/srs  is  a  source  of 
multii)le  bonds.  A  tool,  a  building,  the  materials  of  food, 
eh)thing,  ^c,  whatever  comes  into  the  markot  as  a  useful 
commodity,  an  army,  or  a  fleet, — all  such  tilings  have,  besides 
their  aj>}>earance,  h)cality,  ownershij),  c^c,  a  distinct  end  to 
tiorve,  whence  arises  a  powerful  bond  of  ass«.JciatioiL     If  I  am 
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unable  to  remember  the  objects  that  I  have  seen  in  a  certain 
shop,  by  virtue  solely  of  their  association  with  the  shop,  ami 
with  coiitigooiiB  things  that  I  do  remember,  one  course  open 
to  me  would  be  t<o  run  over  in  my  mind  a  list  of  utilities  to  b© 
answered,  in  which  list  I  should  brin^  up  one  or  more  uses  of 
the  forgotten  things,  and  the  new  bond  co-operating  would  be 
sure  to  recover  some  of  those  from  their  oblivious  condition. 
To  carry  away  a  full  recollection  of  the  contents  of  a  manu- 
factory that  I  have  visited,  I  should  find  it  necessary  to  aid 
the  associations  of  contiguity  of  place  and  snccession  with  the 
various  ends  or  utilities  that  were  to  be  suited 

In  the  natural  sciences,  the  material  objects  of  the  world 
are  looked  upon  as  having  many  properiirs,  useful  or  not ; 
these  are  ascertained  by  observation  and  experiment,  and  are 
recorded  as  part  of  the  description  of  the  several  substanceg. 
In  this  w^ay,  everything  suffers  an  ideal  expansion  or  aggran- 
dizement in  the  mind ;  the  connexions  of  things^  or  the 
threads  that  give  ns  our  hold  of  them,  are  multiplied.  The 
substance,  silica,  in  the  mind  of  a  naturalist,  has  a  vast  range 
of  associations  in  consequence  of  tlie  many  pmperties  entering 
into  liis  not  ion  of  it  These  various  links  tend  to  bring  the 
substance  repeatedly  befr»re  the  mind  ;  sometimes  one  link  is 
sniheiently  powerful,  m  for  example,  the  recollection  of  a  given 
degree  of  haixlncss ;  at  other  times,  tlie  material  is  recoverable 
by  douljle  or  triple  connexions,  as  the  ideas  of  an  oxide,  of 
itisolubility,  and  of  a  six-sided  crystallization.  The  scientific 
man's  memory  is  constantly  aided  by  the  multiplication  of 
bonds  individually  too  feelde  to  bring  about  the  recollection 
of  something  absent  In  invention,  or  in  the  search  for  a 
new  device  to  answer  some  end,  the  mind  must  go  over 
catalogues  of  objects  according  to  many  kinds  of  contiguity, 
including  the  most  casual  connexions. 

5.  Successions, — I  have  dwelt  at  length,  in  a  previous 
chapter,  on  the  contigu<uis  aasiK'iation  of  successions  of  various 
kimls.  Here,  too,  in  the  circumstance  of  imperfect  adhesion, 
the  recovery  may  be  duo  to  a  composite  action*  1  have 
nituessed  a  series  of  events,  and  these  are,  in  couscqueucev 
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asdociated  in  my  mind.  In  endeavouring  to  recall  tlie  seriei 
fram  tlie  coianjeuccinent,  a  link  fails,  until  some  other  aaao- 
eiation,  such  as  place,  or  person,  contributes   an  aaaistiog 

tliread 

There  is  one  successinn  that  contains  the  whole  of  ou? 
experience,  that  is,  the  Order  of  Time,  or  the  seqamoe  of 
events  in  each  one's  own  history.     If  all  the  miuutiie  of  this  i 
8uece3sion  were  to  cohere  perfectly  in  the  mind,  evmtliiug 
that  we  have  ever  done,  seen,  or  been  eoj:o*izant  of.  couhl  be  | 
recovered  by  means  of  it.     But  although  all  the  larger  tran»* 
actions,  and  the  more   impassive  scenes,   of  our   pcrsomli 
history,  are  linked  in  this  order  with  a  sufficient  firmnass.  yt^t  j 
for  smaller  incidents   the   bond   is   too   weak.      I   cannot 
remember  ftdly  my  yestt^rday's  train  of  thoughts  ;  nor  repeat 
verlmlirn  an  address  of  five  minutes*  length,  whether  spoken 
It  heard.     Tilings  related  in  the  order  of  time  are,  strictly  I 
speaking,  experienced  only  once,   and  we  usually   require 
repetition  to  fix  any  mental  train.     It  constantly  happeus»  I 
therefore,  that  we  are  in  search  of  some  reinforcing  connexion  i 
to  help  us  ill  recovering  t!ie  stream  of  events,  as  they  occuri-ecl 
in  the  order  uf  time.     We  seek  for  other  conjunctions  and  ] 
succession 8  to  enable  us  to  recommence  after  every  bit?ak- 

Experience  teaches  us,  that  the  only  way  of  makin^j  up  a 
defective  adhesion  is  to  compass  in  our  minds  some  other 
connexion,  or  t«  get  at  the  missing  object  through  a  new| 
door.    The  inability  to  recollect  the  next  occurring  particular] 
of  a  train  that  we  are  in  want  of,  stimulates  a  great  effort  of* 
volition,  and  the  true  course  for  the  mitid  to  take  is  to  get 
upon  some  chain  or  current  that  is  likely  to  citiss  the  line  ot 
the  first  near  the  break. 

At  every  moment  of  life,  each  person  stands  immersed  iaj 
a  comi>licated  scene,  and  each  object  of  this  scene  tnay] 
become  a  starting  pcilnt  for  a  train  of  I'ucul lections.  All  the] 
iuttjnial  feelings  uf  the  body;  everything  that  surrounds  us 
and  strikes  the  eye,  ear,  touch,  taste,  or  smell ;  all  the  ideas, 
emotions,  anJ  purpoges  occupying  the  mind  ; — these  form  SO'J 
many  beginnings  of  trains  of  asfjciation  passing  far  av 
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into  the  remotest  regions  of  recollection  and  thought ;  and 
we  have  it  in  our  power  to  stop  and  change  the  dii-ectioa  as 
often  as  we  please.  From  some  one  of  these  present  things, 
we  must  commence  our  outgoings  to^vai^ds  the  absent  and 
the  distant,  whether  treading  in  single  routes,  or  introducing 
composite  action. 

6,  Laufpfagc. — The  recall  of  names  by  things,  and  of 
things  by  names,  gives  special  occasion  for  bringing  in  addi- 
tional links  to  aid  a  fe**h]e  tie.  When  we  have  forgotten  the 
name  of  a  person,  or  of  an  object,  we  are  under  the  necessity 
of  referring  back  to  the  situation  and  circumstances  where  we 
have  heard  the  name,  to  see  if  any  other  bond  of  connexion 
will  spring  up.  Often  we  are  unable,  at  the  moment,  to 
recover  the  lost  sound  by  any  means;  but,  afterwards,  an 
auxiliary  circumstance  crosses  the  view,  and  the  revival  is 
e  fleeted 

Many  of  our  recollections,  thoughts,  conceptions,  and 
imaginings,  are  an  inextricable  mixture  of  language  and 
ideas  of  things.  The  notions  that  we  acquire  throuf^h  oral 
instruction,  or  from  bmiks,  are  made  up  in  putt  by  tlie 
subject  matter  purely,  and  in  part  by  the  phraseuh)gy  that 
conveyed  it  Thus,  my  recolleclion  of  a  portion  of  history  is 
made  up  of  the  train  of  words,  with  the  train  of  historical 
facts  and  scenes,  a«  I  niiglit  have  seen  them  with  my  own 
eyes.  So  in  many  sciences,  there  is  a  combination  of  visual 
or  tactual  notiuns  with  language.  Geometry  is  a  compound 
of  visible  diagi'ams  with  the  Jangiiage  of  definitions,  axioms, 
and  demonstrations.  Now,  in  all  these  cases,  recollection 
may  depend,  either  on  the  dissociations  of  words,  or  on  those 
of  visual  and  other  conceptions,  or  on  a  compound  of  botli. 
If  I  listen  to  a  geographical  description,  there  is,  in  the  fiwfc 
place,  a  train  of  words  dropping  on  my  ear  ;  and,  by  virtu© 
of  a  perfect  verbal  cohesion,  I  miglit  recall  the  M'holo  de- 
scription and  recite  it  to  another  party.  In  the  second  pkce» 
there  is  a  series  of  views  of  objects — of  mountain,  river, 
plain,  and  forest — which  I  picture  in  my  mind  and  retain 
independently  of  the  language  used  to  suggest  them.     Were 
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my  pictorial  adhesion  strong  enough,  I  conld  recall  the 
whole  of  the  features  in  the  order  that  I  was  made  to  con- 
ceive them,  and  leave  aside  the  language.  The  common  case, 
however,  is  that  the  recollection  is  effected  by  a  imion  of 
both  the  threads  of  cohesion  ;  the  pictorial  train  is  assisted 
by  the  verbal,  and  the  verbal  by  the  pictorial,  as  may  happen. 

COMrOSITION  OF  SIMILARITIES. 

7.  The  influence  of  the  multiplication  of  points  of  likeness, 
in  securing  the  revival  of  a  past  object,  is  liable  to  no 
uncertainty.  It  is  only  an  extension  of  the  principle  main- 
tained all  through  the  discussion  of  the  law  of  similarity, 
that  the  greater  the  similitude,  and  the  more  numerous  the 
points  of  rosoinblanco,  the  surer  is  the  stroke  of  recall.  If  I 
meet  a  person  very  like  some  one  else  I  have  formerly 
known,  the  probability  of  my  recalliiiijj  this  last  person  to 
view  is  inereased,  if  the  likeness  in  face  and  feature  is  com- 
bined with  similarity  of  dress,  of  speech,  of  gait,  or  of  any 
still  more  extraneous  points,  such  as  occupation,  or  history. 
Increase  of  resemblance  cdaidrcJf/,  that  is  by  outward  con- 
nexi(»ns,  has  the  same  power  as  increase  of  resemblance 
intcnx'ivcJj/,  in  rendering  the  restoration  of  the  p:ist  more 
certain.  It  might  admit  of  a  doubt  whether  four  faint  links 
of  contiguous  adhesion  would  be  equal  to  one  strong,  but  it 
would  be  against  our  whole  experience  of  the  workings  of 
simihirity,  to  doubt  the  utility  of  multiplying  foint  resem- 
blances, when  there  was  no  one  sufficiently  po^verful  to  effect 
the  revival.  At  the  same  time,  we  nmst  admit  that  much 
more  is  contributed  to  the  chances  of  reinstatement  by 
intensifying  one  point  of  likeness,  than  by  adding  new  ones 
of  a  faint  character.  By  raising  some  single  feature  almost 
np  to  the  point  of  identity,  we  should  do  more  good  than 
could  be  done  by  scattering  faint  and  detached  likenesses 
over  the  picture.  This,  however,  is  not  always  in  our 
power  ;  and  we  are  glad  to  find,  that,  when  the  siuularity,  in 
any  one  particular,  is  too  feeble  to  suggest  the  resembling 
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tie  existence  of  a  plurality  of  weak  resemblances  will 
be  the  equivalent  of  a  single  stronger  one. 

On  ibis  view,  I  might  set  forth  the  woTkine^s  of  compo- 
site similarities,  from  the  various  classes  of  examples  gono 
over  in  the  preceding  chapter.  In  all  very  complicated  con- 
junctions, as,  for  example,  a  landscape,  there  may  be  a  multi- 
plication of  likenesses,  uoable  to  strike  singly^  but,  by  their 
concurrence  suggesting  a  parallel  scene,  Ileiice,  in  en- 
deavouring to  recall  resembling  things,  we  may  pr<:>ceed.  as  in 
Contiguity,  by  hunting  out  new  collaterals,  on  the  chance  of 
increasing  the  amount  of  similitude,  and,  with  that,  the 
attractive  power  of  the  present  for  the  absent  If  I  am 
endeavouring  to  recall  to  mind  some  historic  parallel  to  a 
present  political  situation,  supposing  one  to  exist  and  to  have 
been  at  some  former  time  impi-essed  on  my  mind,  there  may 
be  a  want  of  any  single  salient  likeness,  such  as  we  admit  to 
be  the  most  eilective  mediym  of  reinstatement ;  and  I  must, 
therefore,  go  over  in  my  mind  all  the  minute  features  of  the 
present,  to  enhance,  in  this  way,  the  force  of  the  attraction  of 
similitude  for  the  forgotten  parallel 

8.  The  case  noticed  at  the  conclusion  of  the  preceding 
headp  namely,  the  combination  of  lam^uage  with  subject- 
matter  in  a  mixed  recollection,  is  favourable  to  the  occurrence 
of  compound  similarity*  If  an  orator  has  to  deal  with  a 
special  puint,  the  conduct  of  an  individual,  for  example, 
which  be  wishes  to  denuunce  by  a  cutting  simile,  his  inven- 
tion may  be  aided  by  some  similarity  in  the  phrases  descrip- 
tive of  the  case,  as  well  as  in  the  features  of  the  casry  itself. 
If  one  who  has  at  a  former  time  read  the  play  of  QMipus^ 
now  commences  to  read  I^ear,  the  similarity  is  not  at  first 
apparent,  but  long  before  the  conclusion  there  wull  be  a 
sutficient  accumulation  of  features  of  similitude,  in  dramatic 
situation  and  in  langu^c,  to  bring  (Edipus  to  miiul  without 
any  very  powerful  stretch  of  intellectual  force.  So,  in  scien- 
tific invention ;  a  fact  described  in  language  has  a  double 
power  of  suggestion  ;  and  if,  by  good  luck,  the  fact  has  a 
likeness  to  some  other  fact,  and  the  description  resembles 
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tho  language  tliat  accompanied  that  other  when  formerly 
proseut  to  the  mi  ad,  them  is  ho  much  the  more  chance  of  the 
revival  taking  place. 

MIXED  CONTIGUITY  AND  eiMILABTIT. 

9.  Under  this  head,  there  are  several  interesting  examples 
If  any  one,  in  describing  a  storm,  employ  the  phrase  'a 

war  of  eleniont*?/  the  metaphor  has  boeu  brought  to  iniaA 
l>artly  by  similitude,  but  partly  also  by  contiguity,  seeing 
that  the  comparisun  has  already  been  made.  The  person 
that  first  used  the  phmse  came  upon  it  by  similarity ;  he  ^hat 
used  it  next  had  contiguity  to  assist  him  ;  and,  after  frequent 
repetition,  the  bt>iid  of  contiguity  may  be  so  well  confirmed, 
that  the  force  of  similarity  is  entiivly  superseded*  In  thiis 
way,  many  things  that  were  originally  strokes  of  genius,  end 
in  being  efforts  of  mere  adhesive  ix*culIeetion  ;  while,  for  a 
time  previous  to  this  final  consummation,  them  is  a  mixed 
effort  of  the  two  suggesting  forcea  Ilem-e  Johnson's  remark 
on  the  poet  Ogilvie,  that  his  poem  contained  what  was  once 
imaginatiun*  but  in  him  had  como  to  be  memory  • 

In  all  regions  of  intellectual  exertion — industry,  science, 
art,  litemture— tliere  is  a  kind  of  ability  displayed  in  taking 
np  great  and  original  ideas  and  condiinations,  before  they 
have  been  made  easy  by  itemtion.  Minds  unable  for  the 
highest  eiTorts  of  origination  may  yet  be  equal  to  this  second 
degree  of  genius,  wherein  a  considerable  force  of  similarity 
is  assisted  by  a  small  thread  of  contiguity.  To  master  a  large 
multitude  of  the  discoveries  of  identification,  a  power  of 
similarity  short  of  the  original  force  that  gave  birth  to  them, 

*  *0d  Tijooday,  tho  5th  July  (1703),  I  again  visiiod  Johnnon.  U0  UM 
mo  he  had  nnw  looked  into  the  poomt  of  a  pretty  Tolununous  writer,  Mr* 
(iinw  Dr,)  John  0^1  vie,  ono  of  the  Fresbytorian  nnniiftuxv  al  ^colUnd,  whioh 
httd  Intely  como  out,  but  could  find  nothing  in  them. 

*  BoswtiL.     Is  there  not  imagination  in  thorn,  Sirf 

*  JoiiNsojc*  Why,  Sir,  thero  U  in  them,  what  wa*  imagiiULtron,  but  U  h 
no  more  imagination  in  Aim,  ihan  iKiurid  itt  aouiid  in  tho  eobo.  And  hi< 
dietlani  too,  la  not  hk  own.    We  have  long  ago  aaeii  wAtU'roM  itmaemet^ 
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is  aided  by  the  contiguous  bond  that  has  grown  up,  during  a 
certain  number  of  repetitions  of  eacli 

10.  A  second  case  is,  when  a  similarity  is  struck  out  in 
circumstances  such  as  to  bring  the  absent  object  into  near 
proTimitff  in  some  contiguous  train.  Thus,  a  poet  falls  upon 
a  beautiful  metaphor,  wliile  dwelling  in  the  region  where  the 
material  of  the  simile  occurs,  In  the  country,  rural  com- 
parisons are  most  easily  made  ;  on  ship-board,  nautical 
metaphors  are  naturally  abundant 

If  we  chance  to  be  studying  by  turns  two  different 
sciences  that  throw  much  light  on  each  other,  we  are  in  the 
best  position  for  deriving  the  benefit  of  the  comparison. 
When  we  know  the  most  Likely  source  of  fertile  similitudes 
for  some  difficult  problem,  we  natumily  keep  near  that 
source,  in  order  that  we  may  be  struck  with  the  faintest 
gleam  of  likeness,  through  the  help  of  proximity.  A  historian 
of  the  ancient  republics  cultivates  a  familiarity  with  all 
the  living  instances  of  the  republican  system.  No^  that 
physical  science  is  largely  indebted  to  mathematical  hand- 
ling, the  physicist  has  to  maintain  his  freshness  in  mathe- 
matics. It  is  not  safe  to  trust  to  an  acquisition  of  old 
date,  however  pertinacious  the  mind  be  in  retaining  the 
subject  in  question.  The  great  discoveries  of  identification 
that  ast-r»nish  the  world  and  open  up  new  vistas  of  knowledge, 
have  doubtless  oft^in  been  helped  by  the  accidental  proximity 
of  the  thiDgs  made  to  Hash  together.  For  illustration's  sake, 
we  might  suppose  Newton  in  the  act  of  meditating  upon  the 
planetary  attraction,  at  the  time  that  the  celebrated  apple  fell 
to  the  ground  before  his  eyes ;  a  proximity  so  very  close 
would  powerfully  aid  in  bringing  on  the  stroke  of  identifi* 
cation* 

*  Dr,  Pick,  a  pubUo  lecturer  od  MDesnonict,  has  ftiigg«ated  ah  aid  to 
▼erbal  tD«niory,  fotmded  on  mixed  oonti^itv  and  ttmUaritj.  If  we  aro 
laimiiig  a  ttnng  of  uneonnectt^d  namee,  «e  mutt  tnut  to  eoitttguf>ii0  grovtl^ 
aoldiy ;  but,  if  it  bo  aUr>w«blo  to  arrongo  tbem  at  ploastirr.  Dr.  Pick  toggoila 
that  we  should  find  out  an  order,  such  that  each  word  ahitU  have  in  it 
aomething  in  common  with  the  following^  ^f  wme  pnM^iiablishGd  connexion 
of  moaning^    Thus,  bu  tiUius  the  Fnmeh  irrvgolar  verba,  and  artangirs  Uiuoi 
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THE  ELEMENT  OF  FEELING. 

11.  We  have  already  seen,  under  Contiguity,  that  associa- 
tions grow  up  between  objects  and  emotional  states,  whereby 
the  one  can  recall  the  other — the  object  reviving  the  emotion, 
and  the  emotion  the  object.  Anything,  for  example,  that  has 
been  strongly  associated  with  a  disgust,  is  apt  to  recall  the 
feeling  at  a  future  time. 

This  bond  may  be  found  entering  into  composite  associa- 
tions. In  remembering  some  past  object  that  has  been  linked 
in  the  mind  with  a  certain  emotion,  the  presence  of  the 
emotion  w^ill  contribute  to  the  recall.  Athough  not  always 
sufTicieut  of  itself,  this  vinculum  will  often  be  found  co- 
operatiiif^  with  others  to  effect  the  revival  of  an  old  recollec- 
tion. AVhile  luxuriating  in  a  state  of  agreeable  \varmth,  we 
are  easily  reminded  of  former  situations  and  circumstances 
wlicre  wo  were  under  the  same  feeling. 

V/heii  the  mind  is  immersed  in  any  of  the  special  emo- 
tions, as  Terror,  Anger,  Tenderness,  Beauty,  objects  connected 
with  the  emotion  are  attmcted,  w^liile  all  others  are  repelled. 
In  moods  of  tenderness,  objects  of  affection  rise  by  prefer- 
ence. If  the  mind  is  disposed  to  indulge  in  the  irascible 
emotion,  objects  of  an^er  and  liatred  find  an  easy  opening, 
while  others  are  shut  out,  although  stron«;ly  suggested  by 
other  links  of  association.  Something  occurs  to  remind  a 
person  of  a  good  deed  performed  to  him  by  the  object  of  his 
wrath ;  but  the  recollection  is  not  harboured  When  an 
emotion  possesses  the  mind  in  anything  like  fury,  nothing 
that  discords  with  it  can  find  a  })lace,  while  the  feeblest  link 
of  connexion  is  sufficient  to  recall  circumstances  in  harmony 
with  the  dominant  state. 

in  tho  following  acnes  : — (I  give  the  English)  sow,  sit  down,  move,  go,  go 
«vvay,  fumd,  fon.)w,  run,  shun,  &c.  The  previous  connexion  between  the 
actions  expressed  by  *  sew'  and  *  sit  down'  is  obviously  a  powerful  addition 
to  tho  link  of  mere  contiguity  in  utterance.  Alphabetical  arrangement  (op 
Alliteration)  gives  a  similar  aid,  although  not  so  eflicacious  as  the  close 
alliiince  of  muauing  Uiat  occuia  in  the  above  series. 
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12.  Hence  in  minds  very  ausceptible  to  emotion,  the  more 
purely  intellectual  bonds  of  association  are  perpetually  com- 
bined and  modified  by  connexions  with  feeling.  The  entire 
euiTcnt  of  thouj>ht  and  recollection  is  thus  impressed  with  a 
character  derived  from  emotioiL  When  tender  affection  is 
indidged  as  a  dominant  feeling,  the  objects  that  rise  from  the 
past,  no  less  than  those  engaging  the  attention  in  the  present, 
are  for  the  most  port  tinged  with  this  feeling.  A  joyous 
temperament  has  its  genial  recollections  ;  melancholy  opens 
the  door  to  a  totally  different  class.  The  egotist  is  eager  for 
any  suggestions  that  connect  themselves  with  self,  and  a 
slight  cuntiguity  or  similarity  will  suffice  to  make  these 
present  Poetic  emotion,  gainiug  possession  of  the  mind, 
gives  a  select  character  to  the  images  that  recur  from  the 
past  A  strong  natural  feeling  of  reverence  accumulates  a 
store  of  ideas  of  things  venemble,  and  gives  them  precedence 
in  the  resurrection  of  thought 

This  peculiarity  has  often  arrested  attention,  and  has  been 
aduj>ted  as  a  theme  both  by  poets  antl  by  philosopliei's.  An 
intellectual  and  cultivated  nature  strives  to  maintain  the 
ascendency  of  the  intellectual  associations  over  the  suggestions 
of  emotions.  The  dominion  of  reason  is  another  ex^iression 
for  the  same  fact 

When  a  particular  emotion  is  excessive  in  tlie  character, 
not  oidy  can  we  readily  predict  the  actions,  we  can  almost 
r<3ad  the  thoughts  of  the  individual  The  anecdote  of  Burkea 
divination  of  the  thoughts  of  Goldsmith,  when  passing  a 
crowd  collected  by  the  feats  of  a  nu>untebank,  can  scarcely 
be  called  extravagant  as  an  illusiration  in  point 


INFLUENCE  OF  VOLITION, 

13.  In  many  cases  our  recollection  of  the  past  is  promoted 
by  Volition ;  that  is,  we  have  some  purpose  or  end  in  view 
which  stimulates  the  activity  of  tlie  syslem  tx)  bring  ahout 
the  recovery.  I  wish  to  recall  th6  name  of  an  object  before 
tne,  to  remember  where  I  last  saw  a  given  person,  to  find  a 
princixile  applicable  to  a  case  in  hand    lor  a  tiuie^  I  ikil  in 
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my  endeavour,  but,  by  prolonged  effort,  I  effect  the  i 
recovery. 

It  is  intereMing  to  ascertain  in  what  way  the  powe 
the  will  combines  with  the  intellectual  forces  of  rei>ruducti«fel| 
At  what  point  does  this  influence  operate  I     Can  it  augment ; 
a  contiguous  adheaiveness  too  feeble,  or  the  attraction  of  a 
similarity  too  little  marked  ? 

The  influence  is  indirect.  There  is  no  power  of  adding  to 
the  energy  of  the  associating  bond  either  of  contiguity  or  of 
similarity,  by  a  voluntary  effort  The  reprod actions  of  thaJ 
intellect  are  withdmwu  from  the  control  of  volition.  One! 
thought  cannot  be  made  to  succeed  another,  by  in  ere  will,  m 
one  movement  of  a  limb  may  be  made  to  succeed  anolb^«J 
The  modes  of  interference  of  a  volitivm  are  as  follows  :— 

(L)  In  exciting  the  nervous  system,  so  aa  to  exalt  thai 
intensity  of  the  mental  processes.  It  is  the  nature  of  an  eod^ 
strongly  felt,  to  stimuUie  and  excite  the  whole  frame  of  body  J 
and  mind.  Difficulty  adds  fuel  to  tlio  flame.  Under  excite- ! 
ment,  witbin  bounds,  everything  we  do  is  done  with  moral 
vigour.  The  bodily  efforts  are  stronger,  the  senses  are  moral 
alive,  the  volitions  are  more  intense,  and  the  intellect  sharei  ] 
in  the  stimulation. 

(2.)  Volition  may  govern   intellectual    attention,   in  th€ 
same  manner  as  observation  is  influenced  by  our  will     When  j 
many  things  are  before  tlio  eye,  some  are  observed,  and  the] 
rest  passed  by.     A  stmng  Irking  for  one  object  of  the  scene  j 
stimulates  the  movements  that  turn  the  gaze  in  that  direc- 
tion ;   as  wdien  an  infant  bends  its  eyes  to  the  flame  of  a 
caudle  or  to  a  familiar  face.    Now,  I  buvc  alreatly  maintained^ 
a  lengthened  argument  to  show   that,   in  the  recovery  oi 
objects  as  ideas,  when  they  are  no  longer  present  as  realiti*^ 
the  same  nervous  circles  and  the  same  organs  of  sense  and 
movement  are  occupied,  that  were  occupied  iu  the  original 
perception  during  the  actual  presence.     The  ideal  picture  of 
a  building  is  a  series  of  impressions,  sustained  in  the  optic 
and  the  moving  apparatus  of  the  eye,  and  in  the  circles  of' 
the  brain  actuated  at  the  time  when  we  were  gazing  on  the 
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actual  building.  Wherefore,  as  we  have  the  power  to  pro- 
long our  gaze  at  pleasure  upon  the  real  object,  to  turn  from 
one  part  to  another,  to  examine  some  ptunts  minutely  and 
pass  the  rest  over, — so  when  this  building  becomes  a  recol- 
lection, the  satoe  power  of  varying  the  inward  gaze  remains 
to  us.  We  can  dwell  upon  the  outline,  to  the  exclusion  of 
the  details,  we  can  concentrate  the  attention  upon  a  column 
or  a  cornice,  w©  can  indulge  our  recollection  of  the  appear- 
ance of  the  material ;  in  a  word,  we  can  deal  with  the  idea, 
notion,  or  recollection,  as  we  could  with  the  reality.  Voli- 
tion is  not  crippled  by  the  tmnsitiun  from  the  actual  to  the 
ideal ;  for  the  reason,  as  I  conceive,  that  the  same  organs  are 
concerned  in  botL  If  the  objects  of  obser\*ation,  when 
existing  as  ideas,  were  made  to  pass  into  a  separate  chamber 
of  the  mind,  I  should  have  a  difliculty  in  comprehending 
how  they  could  be  reached  by  tliis  voluntary  control ; 
because  I  look  upon  volition  as  existing  only  in  connexion 
wilji  the  active  oi^ans,  that  is,  wiUi  the  muscular  system. 
Even  in  the  sphere  of  thought,  the  limitation  holds.  The 
same  volition  that  rules  the  hodily  eye,  can  rule  the  mental, 
because  that  mental  eye  is  still  not  other  than  the  bodily  one. 
Tims,  then,  volition  operates  in  aiding  the  recovery  of 
the  past,  through  the  power  of  directiug  and  fixing  the 
attention  on  any  of  the  objects  present  to  the  mind  at  the 
time,  to  the  exclusion  of  others,  I  remember  one  link  of  au 
otherwise  forgotten  chain  :  I  dwell  upon  this  link  till  it 
becomes  more  vivid  itself,  and  thus  acquires  the  power  of 
calling  up  the  rest  The  object  so  selected  is  the  ono  mad© 
intensely  present,  and  thereby  becomes  the  starting-point  of 
the  association.  The  idea  that  next  ct>mes  up  in  the  moveuieut 
of  reproduction,  will  be  some  associate,  or  similar,  of  Uiis ; 
just  as  the  thing  that  we  select  for  special  observation  out  of 
a  various  an-ay  seen  by  the  eye,  will  be  the  thing  that  will 
suggest  the  next  idea  that  rises  before  the  mind  We  CRn» 
therefore,  always  give  a  preference  of  atUntton  to  one  of  the 
many  objects  that  come  up  to  our  recollection,  whichever  is 
thus  preferred  bciug  rendered  the  suggestive  object;  and. 
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aooordingly.  the  resuscitated  tmina  will  be  tbose  ic  aecord*^ 
imce  with  the  purposes  or  ends  of  the  mament 

In  dirTiL'ult  <>r  hikmrijd  recollection,  we  have  already  i 
that  the  chief  hope  lies  in  obtaining  additional  bonds  o(^ 
association.    An  effort  of  volition  is  the  meoiis  einployei 
TTie   effort  consists   in   ftistening   the  atU*ntion  on  varioQ 
things   within   Uie  view   till   tliese,  one  after  another, 
rendered  suggestive  of  trains  of  ideas,  some  one  of  wl 
perchance  may  have  a  connexion  with  the  thin«»  songlit,  tin 
may  supplement  the  deficient  bond  up  to  tlK3  full  power 
recall     In  searching  out  a  historic  pamllel*  for  example,  w» 
may  suppose  the  power  of  similarity  uneijual  to  the  task  of 
evoking  a  proper  instance.     The  mind  then  starts  olf  in  a 
train  of  contiguity  over  the  field  of  history  ;  whicli  pn>c^«da_ 
Dot  by  any   voluntary  power  of  commanding  one  fact 
succeed  another,  but  by  directing  the  view  on  a  startii] 
]»oint, — the  age  of  Alexander  the  Great,  for  instance ;  wit 
the  attention  lijced  on  htm,  the  associated  particulars  of 
time,  80  far  as  they  have  been  made  coherent^  flow  in  of  the 
own  accord-     This  i>owur  of  concentrating  the  attention 
any  part  of  a  circle  of  notions  present  to  the  mind,  like  th 
power  of  directing  the  observation  on  some  orir  '  of 

PBol  scene,  appears  to  be  the  main  function  of  \  •  i  mj 

t«su8citation  of  the  past 

THE  SIKOLINO  OUT  OF  ONE  AMOKO  MANY  TRAIKa 

14  If  I  look  at  a  mountain,  there  are  many  trains  that  I 
may  be  led  into,  by  taking  this  as  a  point  to  start  from,    B| 
contiguity,  I  may  pass  to  the  other  mountains  of  the  chain, 
the  plaius  and  the  villages  beyond,  to  the  mineral  compositiai 
of  the  mass,  to  the  botany,  to  the  geological  structure^  to  tl 
historical  events  happening  there.     By  simiUtrity,  I  may 
led  away  to  mountains  that  1  have  seen  in  other  hinds,  ^ 
in  the  representations  of  the  painter  and  the  poet,  U\ 
analogous  geometrical  forms,  to  equivalent   artistic   effect 
All  these  vents  may  be  open  to  me.  but  it  wiU  happen  that  i 
go  on  some  one  track  by  prefei*ence,  and  there  will  be  a  motiv 
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for  the  preference.  Perhaps  one  of  the  associations  may  have 
come  by  repetitio^ii  to  have  grpater  forct5  than  any  other;  1 
may  have  been  so  accustomed  to  associate  together  the  moun- 
tain and  the  neighbouring  villan:e.  that  I  am  led  at  once  upon 
this  one  special  transition.  Another  cause  may  be  the  pre- 
sence of  a  second  associating  bond  If  I  see  the  adjoining 
mountain,  I  am  then  liable  to  be  led  along  the  chain ;  if  I 
catch  the  glnnoiugs  of  the  cascades,  there  is  a  double  link  of 
contiguity,  tending  to  caiTy  my  mind  to  the  river  flowing 
from  the  sides  of  the  mountain.  If  historical  events  have 
been  recently  in  my  mind,  the  events  referable  to  tliis  locaHty 
are  suggested.  If  botany  or  geologj*  is  my  study,  a  bent 
con-esponding  to  these  is  impressed  on  the  current  of  thonght ; 
if  geometry,  the  forms  suggested  by  preference  are  the  figures 
of  geometry  ;  if  I  am  an  artist,  the  forms  of  art  spring  up 
instead. 

Tlie  position  supposed  almost  demands  an  additional  and 
a  specializing  bond  to  set  the  mind  in  motion  at  all.  We 
could  imagine  an  intellectual  situation  so  etpmlly  balanced, 
that  no  revival  took  place  in  any  direction,  just  as  in  a 
conflict  of  equal  volitions.  Some  iufqitnlitij  of  restorative 
])0wer  in  the  various  trains,  or  some  second  assfjciuti^m  coming 
in  aid  of  one  to  give  that  one  a  preponderance,  is  the  condition 
of  our  reviving  anything.  The  case  of  an  intellectual  stand- 
still between  opposing  suggestions  is  neither  chimerical  nor 
unexampled. 

I  will  suppose  another  instance.  A  violent  st«»rm  has 
flooded  the  rivers^  blown  down  trees  and  buihlings,  and 
inspired  general  terror.  The  trains  of  thought  suggested  by 
such  an  incident  are  extremely  various,  and  will  depend  on 
the  mental  contlition  of  the  observer  in  other  respects,  or  on 
the  special  ideas  that  concur  with  the  asfR^ct  common  to  all 
The  sailor's  wife  tl links  of  her  husband  at  sca.  The  njerchant 
and  underwriter  have  tlieir  thoughts  on  the  same  element 
The  farmer  calculates  the  loss  to  his  fields.  The  miUowner 
sees  a  prospect  of  abundant  %vater  power.  The  meteor* 
olugist  studies  the  direction,  duration,  and  force  of  the  burn- 
m 
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cane,  and  compares  it  with  previous  cases.  The  poet 
grand  and  imposing  effects.  The  religious  man  has  his 
carried  upwards  to  the  Deity. 

These  instances  imply  some  habitual  attitude  of  the  miSl 
or  an  emotion,  occupation,  or  pursuit,  ever  ready  as  a  starting* 
poiut  to  the  intellectual  movement,  and  combining  itself  withj 
every  casmd  impetus  given  to  the  mental  trains,  so  m  to] 
constitute  an  element  of  the  composite  eflect  The  principle] 
U  exactly  tlie  same  in  c»aes  wliere  the  second  asdociatioa  ill 
present  merely  by  accident 

15.  We  have  more  than  once  adverted  to  the  mental  aggns*^ 
gates,  formed  by  the  cluater  of  properties  attaching  to  natun 
objects,  especially  as  viewed  by  the  scientific  mind.    Thu 
the  idea  of  the  mineral  quartz  is  a  vast  assemblage  of  fturti 
properties,  and  influences,  all  which  are  liable  Ui  come  befor 
the  view,  when  the  mineral  is  seen  or  named.     So  even 
naked  circle  is  rich  in  associations  to  the  geometrical  miuJ 
It  does  not  therefore  follow  that,  every  time  a  mineralogi^ 
looks  upon  a  piece  of  quartz,  all  its  many  qualities  shall  ris 
and  pass  before  his  view;  or  that  every  circle  shall  hurry  tht 
mind  of  a  geometer  all  through  the  Thinl  Book  of  Euclid 
The  associating  links  in  both  cases  are  good  and  sound;  bu^ 
some  motive  additional  to  the  force  of  the  acquired  adheaioui 
is  needt'd  actually  to  recover  the  train.    Not  only  mu^t  the 
mind  be  disengaged  from  other  trains,  there  must  also  be 
positive  stimulus,  a  second  starting  points  to  individualize  auJ 
determine  the  bout  of  the  suggestiug  power  to  one  or  other  oC 
the  nujuy  associated  ideas.     If  I  am   handling  a   piece 
quartz  and  trying  a  knife  edge  upon  it,  the  degree  of  hardnes 
oftlie  mineral  is  the  quality  suggested  ;  if  an  acid  is  at  hanrj 
the  chenural  action  of  quartz  is  brought  up  to  th»j  view,  ami 
so  on*     When  one  of  the  many  pnq^erties  of  tha  ciitile  strung 
together  in  the  mind  of  a  malljonmtician  is  resuscitated  byj 
preference,  it  is  by  the  agency  of  some  specializing  notiojj 
pointing  to  that   individual.     The  most  opulent  mind   ha 
moments  of  qniesconce,  ami  yet  how  numerous  the  possibly 
outlets  of  thought  at  every  moment  i 
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16.  It  will  now  be  apparent  that  thouglits  may  fail  to  be 
suff<;t>sted,  notwitlistanding  an  adequate  force  of  association* 
We  Lave  had  two  remarkable  cases  in  point ;  the  influence  of 
an  emotion  in  keeping  back  what  is  not  in  harmony  with  it ; 
and  the  necessity  for  an  additional  detenniniDg  link  where 
many  lines  of  suggestion  are  equally  open. 

These  are  not  all  A  recollection  is  sometimes  made 
impossible,  through  the  mind's  being  inextricably  seized  with 
something  near  what  is  sougbt,  but  yet  different  AVe  are 
often  in  this  state  of  etDl)arrassnient  in  reuiend:jeriTjg  names. 
Falling  accidentally  into  a  wrf»ng  ailiculation,  we  are  unable 
to  get  out  of  the  coil ;  and  it  is  nut  till  some  time  afterwards, 
that  we  are  even  in  a  position  to  give  a  fair  trial  to  the 
recollective  adhesion  actually  present  So,  a  stroke  of  simi- 
larity may  be  efVeetually  resisted,  by  the  presence  of  some* 
thing  repugnant.  Tlie  principle  of  compound  association 
necessarily  involves  this  efficacy  to  obstruct.  If  two  ideas, 
by  both  pointing  to  a  third,  constitute  a  pn? vailing  bond  of 
restomtion,  it  must  likewise  happen  that  if  theae  two  pi\»sent 
ideas  point  in  opposite  directions,  they  will  be  liable  to 
neutralize  one  another's  efficacy.  The  power  of  assisting 
implies  the  power  of  resisting. 

Both  in  the  present  ehupler,  and  in  speaking  of  con- 
structive associations  in  the  following  chapter,  it  is  open 
to  us  to  I'emark  the  distracting  intlucuce  of  too  many  ideas. 
Promptitude  of  action  is  gp^atly  favourc^d  by  the  fewness 
of  the  considerations  that  enter  into  a  question.  Slarvels 
of  ingenuity  are  often  accomplished  through  the  absenco 
of  superfluous  suggestions.  In  the  opemttuns  of  aniuials, 
happy  efforts  occur  to  surprise  us,  as  being  apparently  out 
of  keeping  with  the  range  of  their  faculties  ;  in  some  in- 
stances, the  explanation  is  found  in  the  limitation  of  Iho 
views.  The  animal  does  not  suffer  from  a  crowd  of  incom- 
patible association?^.  The  same  circumstance  often  explains 
the  extraordinary  facility  of  speech,  or  the  readiness  in  action. 
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[^rally.    It  is  ob- 


of  men  very  deficient  in  mental  force 
eerved  by  philologists  tliat  mir  ciiltiviitini  languages  have 
ctjased  U*  funu  new  roots.  The  reason  is,  that  the  exbtiti^ 
roots  atand  iu  the  way.  Originality  is  everywhere  arrested 
by  the  prefleuct^  of  a  Itirge  stock  of  already- fori  tied  concep- 
tions. Children,  before  learning  the  cumnijii-j*lact/-s.  afitn 
give  birth  tu  original  remarks. 

17.  Obstrnntive  association  may  be  traced,  on  a  graiid 
scale,  in  the  contiict  of  different  modes  of  viewing  the  objects 
and  occurrences  of  the  world*     Them  is  a  standing  hostility 
between  tlie  Artistic  and  the  Scientific  modes  of  looking  U  | 
things,  and  an  opposition  less  marked  between  the  Scientific, 
or  the  Theoretieul,  and  the  Pmetieal  ptdnts  of  \'iew.    The 
artistic  mind  is  obHtrncted  by  the  presence  of  considoratioua  ( 
of  scientitic  tmth  :  and  the  scientific  mind»  bent  on  !ieiag  \ 
artistic,   walks   encumbered,   and   with    diminished   eneig)% 
Poetic  fiction  is  never  so  brilliant  as  when  the  trammels  ctf  j 
truth  aiis  set  asida 

A  good  instiince  of  the  obstructiveness  of  incompatible ' 
ideas  is  found  in  the  ^flurt  of  guessing  riddles  and  conun- 
drums* These  always  turn  u[»on  the  equivocal  meanings  of 
words.  Kow,  a  mind  aceustorried  to  dwell  upon  the  real 
meanings  of  language  is  disqualified  from  following  out  the 
play  of  equivocation,  not  because  the  requisite  associations 
do  not  exist,  but  because  these  am  overborne  by  others ' 
inimical  to  the  whole  proceeding. 

ASSOCIATION  OF  CONTRAST. 

18.  Aristotle^s  enumeration  of  the  associating  principles 
of  the  mind  included  Contuarikty,  along  with  Similarity 
and  Coadjncency.  Various  subsetjuent  writers  have  likewise 
viewed  Contrast  as  a  primitive  suggesting  force  of  our  intel- 
lectual constitution. 

It  is  a  well-known  fnct  that  objects  do,  on  many  occa- 
sions, bring  before  tire  mind  their  contraries.     An   intense 
light  will  suggest  darkness  or  .shade;  present  sorrows  will] 
bring  up  past  joys;  and  a  moment  of  brilliant  prosperity] 
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may  not  be  unfavourable  to  the  recollection  of  times  of 
adversity. 

Contrast  is  the  rcq^rocluctive  phase  of  the  first  law  of 
miiitl — relativity,  or  Discriuiination.  Ever^ihing  known  to 
us  ia  known  in  connexion  with  something  else,  the  opposite 
or  negation  of  itself :  light  implies  darkness  ;  heat  supposes 
CiOd.  Knowledge,  like  cfmsciousness,  in  the  last  resort,  is  a 
transition  from  one  state  to  another ;  and  both  states  are 
included  in  the  act  of  knowing  either*  Nothing,  then,  can 
be  more  natural,  when  we  are  considering  any  one  property, 
than  the  dis[>nsition  to  revert  to  the  other  property  which 
makes  ita  contrast,  or  opposite — the  thing  denied  when  it  is 
atlirmed  'Great'  would  have  no  meaning  to  us,  would 
never  have  been  named  or  mark»Ml  as  a  quality,  if  w^l»  had 
not  had  before  us  things  of  unequal  magnitude,  whos4i  differ- 
ence  or  contrast  atlected  our  niinds  with  a  lively  impression. 
The  *  great'  is  great  only  because  thei-e  is  a  something  elso 
*  not  great/  or  '  small ' ;  even  when  we  inmgine  wo  are 
looking  at  the  single  property  greatness,  we  have  in  our 
minds  by  implication  the  aUernative,  smallness;  and  it  is 
only  like  reversing  the  magnet,  tc»  pass  to  the  e^tpHcit  con- 
sideration of  the  alternative;  in  which  case  the  other,  'great- 
ness,* would  be  the  implied  property.  This  is  what  we  do, 
when  we  pass  from  one  member  of  a  contrast  to  the  other ; 
both  members  must  be  present,  altlHJUgh  we  make  only  one 
the  explicit  object  of  consideration  for  the  time*  That  the 
other  njeHd>er  is  still  hefiu*e  us  in  a  manner,  is  shown  by  the 
fact  that,  if  we  have  been  long  absent  from  the  expresn  con- 
sideration of  the  altemativo,  we  become  oblivious  to  the  force 
of  the  principal  Tlie  effect  of  summ«»r  warmth  continued  f^r 
a  length  of  time,  is  to  diminish  the  sense  of  warmth  ;  a  few 
wintry  days  interpolated  would  revive  the  poignancy  of  tha 
sensation.  When  a  meaning  is  but  dimly  perceived  by  any 
one,  the  fault  most  frequently  lies  in  the  nun-recogtiition  of 
the  opposite,  that  is,  the  thing  to  be  excluded  or  denied,  the 
supplying  of  which  renders  the  notion  luminous  at  unca 
Show  a  child  a  rod,  and  tell  hnn  ihat  it  is  straight ;  you  will 
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probably  convey  no  notion  whatever  to  Lis  mind ;  but  pre- 
sent at  the  same  time  a  bent  rod,  and  say  that  it  is  no^ 
straight,  but  bent,  and  you  impart  a  genuine  cognition. 
Thus,  then,  whenever  we  have  an  object  in  our  view,  we 
have  by  implication  the  opposite ;  we  can  on  the  smallest 
motive  reverse  the  couple,  which  is  to  pass  to  the  contrast 
Thinking  of  *just,'  with  some  definite  meaning,  we  must 
liave  in  the  mind,  only  in  a  less  prominent  shape,  the  notion 
of  BO}fi(i  things  that  would  be  the  reverse  of  just ;  and  if 
we  want  to  make  the  idea  of  the  just  more  lively  and 
definite  still,  we  pass  for  a  time  to  the  explicit  consideration 
of  those  *  not  just'  things,  and  then  return  to  the  other.  An 
artirtt  knows  that  contrast  is  the  life  of  every  eflfect  A 
scientific  expounder  is  aware  that  to  add  the  '  antithesis '  or 
'counter-])n»i)osition,'  is  only  completing  the  statement  ac- 
cording to  tlic.  fundamental  law  of  cc)guition  ;  hence  in  Jiira 
the  'association  of  contrast,'  in  the  form  of  })assing  from  the 
thing  allirnicd  to  the  thing  denied,  is  a  settled  habit 

lli.  JUit,  farther,  it  is  to  bo  observed  that  the  other 
jmvvers  of  the  intellect — lletentiveness  or  Contiguity,  and 
{Similarity — concur  in  some  degree  with  the  primordial  prin- 
ciple of  Relation  in  enabling  us  to  pass  from  one  thing 
to  its  contrast.  Thus,  as  regards  Contiguity,  it  happens 
that  the  greater  number  of  contrasts  are,  in  consequence 
of  their  necessary  i)roximity  from  the  nature  of  knowled<:e, 
liabitually  cou})led  together  in  common  speech  ;  whence  we 
acquire  a  tendency  to  pass  Irom  the  one  to  the  other  by 
mere  rote,  like  com])leting  a  hackneyed  form  of  words.  Such 
associated  couples  as  white  and  black,  high  and  low,  up 
and  down,  large  and  small,  thick  and  thin,  weak  and  strong, 
young  and  old,  rich  and  jmor,  life  and  death,  pain  and 
])leasure,  true  and  false, — are  in  everybody's  memory  ;  if 
one  mc^.ndjer  is  presented,  the  other  is  instantly  ready  to  come 
up.  Among  our  acquisitions  of  Contiguity,  these  contrasting 
pairs  are  very  numerous.  This  fact  alone  would  suffice  to 
render  contrasting  qualities  frequently  suggestive  of  each 
other. 


CONTRAST  StJPPOSKS  SIMILAKITT. 


m 


Next,  as  to  Similarity.  It  is  an  old  maxim^  that  contrartea 
imply  coriimuDity  of  kiutl  Where  there  is  oothing  common, 
there  can  he  no  opposition.  We  oppose  a  long  road  to  a  short 
loadj  we  do  not  oppose  a  long  road  to  a  loud  soirnd.  We  can 
t*ontrast  black  with  white,  beeanse  they  agree  in  kind — they 
are  both  colours  and  niodes  of  liglit,  Tims  it  is,  that,  when 
any  quality  is  present  to  the  mind,  the  opposite  qiiality  never 
can  be  far  oflf,  seeing  tliat  this  is  only  another  species  of 
the  same  kind  of  object  When  we  see  any  one  gaily 
attired,  the  subject  of  personal  decoration  is  brought  before 
the  view,  and  one  variety  of  it  suggests,  by  virtue  of  the 
generic  agreement,  other  varieties,  among  which  there  may 
occur  eases  of  s([uaIor  or  meanness.  So  when  we  encounter 
a  person  of  low  fortunes,  the  subject  of  human  conditions 
is  present  lo  the  mind,  and  by  Similarity  other  instances 
may  be  brought  up,  the  first  to  occur  being  naturally  tliose 
agreeing  in  the  features  of  the  present  case,  but  not  to  the 
exclusion  of  cases  with  varying  or  even  contrasting  features. 
One  member  of  a  class  may  at  any  time  suggest  the 
Tcnmining  members,  including  the  extremes.  This  is  a  case 
of  the  law  of  similarity. 

2tL  We  have  farther  to  note  the  emotions  frequently 
aroused  by  contrasts. 

To  take  one  class  of  examples.  When  any  quality  is 
present  in  a  i»aiuful  excess,  the  opposite  quality  is  unavoid- 
ably suggested  as  a  remedy  to  the  evil  l>arknoss  in  this  way 
causes  a  craving  for  light,  and  too  much  light  imptjls  ns  to 
seek  the  shada  So,  cold  and  heat,  hunger  and  repletion, 
exorcise  and  rest,  and  many  other  things,  operate  in  the  same 
way. 

Again,  there  is  a  strong  emotion  of  the  poetic  or  artistic 
kind,  generated  by  many  contrasts.  We  are  moved  by  seeing 
infancy  and  age  placed  fog«3ther  ;  the  still  greater  contrast  of 
life  and  death  has  a  solemnizing  iufluenca  In  the  fortnni^s 
of  men  and  nations,  we  are  struck  with  the  cmijunction  of  the 
high  and  the  low,  w^ith  the  greatness  that  has  emerged  from 
obscurity,  and  the  pride  that  goeth  before  a  falL     This  effect 
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bail  been  worked  up  in  the  poetic  literature  of  Dationi 
Aaioug  the  Greeks,  the  idea  of  nettiesu  was  an  intense  cve^ 
pie^eut  conception;  even  the  accurate  mind  of  Heroiktm 
was  eupomtitiuusly  sensitive  on  this  point.  In  uo  ag^s  \m 
either  the  poet,  or  the  moralist,  allowed  the  reverses  of  hmoaii 
conditions  Ui  dmp  out  of  tho  view  of  the  nmltituda  AUthi 
contracts  of  this  class  are  there ftiiv  di^sposcd  to  be  niutii^ 
suggestive  to  a  very  high  degree. 

Another  striking  example  of  tlie  intliunce  uf  emotioHn 
determining  the  rise  of  thoughts^  is  fumislicd  by  the  wftll 
known  feeling  called  the  lovo  of  contradiction*     The  clew 
expositor  of  truth  knows  tlmt  contrast  is  a  means  of  illus- 
tration, and  is  moved  on  Uiat  ground  to  pass  from  any  given 
idea  or  proposition  to  the  opposite ;  wliUe  the  contentioi 
digpositiun  produces  the  same  tendency  to  search  out  tl 
contrudictoiy  of  every  aflirmution  that  happens  to  be  broug 
forward. 

21,  A  better  use  of  the  fpproductive  power  of  contrast, 
to  impel  us  to  unity   and  consistency   in  our  opinions 
beliefs     If  wc  hear  anything  stated  at  variance  with  soni« 
thing  formerly    known  or  believed,   we  are   likely  to 
reminded  of  the  previous  statement     If  I  have  ever  affirm* 
or  heard  any  one  allirm,  that  the  Homeric  poems  wei^e 
work  uf  one  man,  and  if  now  I  am  asked  to  believe  tl 
thfSi*  poems  were  composed  by  several  authors,  I  cannot  hel] 
being   remindeil  of  the   opposite  view.      In   this  way»   thi 
past  and  the  present  are  confronted  aa  effectually  as  if  t 
opposites  had  been  aftirmed  at  the  same  m<»meut,  and 
are  thereupon  urged,  by  the  whole  force  of  revulsion  again 
inconsistencyp  inherent  in  our  nature,   to   dismiss  one 
other  of  the  conflicting  opinions. 

The  power  of  Similarity,  under  the  guise  of  Contrast*  ii 
thus  able  bi  rid  the  mind  of  contmdictions,  in  so  far  as  t 
can  be  done  by  bringing  the  conflicting  opinions  face  to  fa< 
A  pi(*sent  assertion  revives  any  past  assertion  tliat  may  ha 
been  made  on  the  same  subject,  and.  if,  the  two  are  contradr 
tory,  an  oj)portunity  is  given  for  choosing  between  the  t 
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It  happens,  however,  io  fact,  tliat  the  same  mind  will  at 
ditltireiit  times  niaiutaiti  irrecoiiciluh^3  propositious  uimwares. 
Either  the  power  of  reiustatement  by  simiUirity  is  too  feeble, 
or  there  is  some  strong  fe«ling  at  work  that  repels  the 
approach  of  any  iact  not  in  accordance  with  the  view  held 
for  the  time  being.  Both  causes  aro  found  at  work.  In  au 
average  intellect,  the  power  of  similarity  is  not  energetic 
enough  to  search  the  past  for  all  the  statements  that  may 
have  been  made  upon  any  snhjt^ct  uuw  in  hand  ;  and  many 
inconsistencies  are  too  subtle  for  the  detection  of  an  ordinary 
mind.  When  we  add  to  this  intellectual  feebleness  the  power 
af  emotion, — the  iDfluence  of  the  likings  and  dislikings» — 
we  have  a  sufficient  explanation  of  the  c<»-cxistence  uf  con- 
tradiction in  the  same  mind.  It  has  been  already  observed, 
that  a  sti^ong  feeling  will  rebut  all  ideas  incompatible  with 
itself,  however  strongly  they  may  be  suggested  by  the  forces 
of  association.  I  can  suppose  the  Apostle  Peter  to  have  been 
uneonscions  of  contradicting  himself  within  a  few  hours, 
when  under  excitement  for  his  pursi^nal  safety.  The  strong 
attirmatious  he  had  so  lately  made  on  the  very  same  subject 
might  not  even  have  come  into  his  mind.  A  current  of 
violent  emotion,  besides  overbearing  hostile  considerations 
that  may  be  actually  before  the  mind,  can  so  obstruct,  I 
might  almost  say  paralyze,  the  workings  of  association,  that 
such  considerations,  however  near,  shall  not  be  allowed  to 
come  on  the  stage.  This  is  one  of  the  characteristic  influ- 
ences of  emotion.  Intellect  cannot  perform  its  ordinary 
functions  in  the  presence  of  strong  feeling*  The  accordance 
or  discordance  of  objects  and  recollected  ideas  with  tho 
present  emotion,  is  so  powerful  that  the  purely  inU^'llectual 
links  may  have  but  a  small  share  in  the  resuseitatiom  Tlve 
tendency  of  intellect  proper  is  to  banish  all  contmdictions 
from  the  mind,  in  other  words,  to  arrive  at  consistency,  tho 
test  of  trutli ;  the  tendency  of  raen*s  emotions  of  all  kinds 
runs  couutL-r  to  this,  and  ri^nders  the  spectacle  of  a  tliorougidy 
comsisteut  human  being  uu  less  mi*e  than  admirabla 


CHAPTER    IV. 

CONSTRUCTIVE     ASSOCIATION. 

By  means  of  Association,  the  mind  has  the  power  to 
form  neiv  combinations,  or  aggregates,  different  from 
any  that  have  been  presented  to  it  in  the  course  of 
experience. 

1.  rpiIROUGHOUT  the  whole  of  the  preceding  exposition, 
■^  we  have  had  in  view  the  literal  resuscitation,  revival, 
or  reinstatement  of  former  actions,  images,  emotions,  and 
trains  of  thought.  No  special  reference  has  been  made  to 
tlie  operations  known  by  such  names  as  Imagination, 
Creation,  Constructivencss,  Origination  ;  tlirough  which  we 
are  sui)posed  to  put  togetlier  new  forms,  or  to  construct 
images,  conceptions,  pictures,  and  modes  of  working,  such  as 
we  have  never  before  liad  any  experience  of.  Yet  the  genius 
of  the  Painter,  the  Poet,  the  ^lusician,  and  the  Inventor  in 
the  arts  and  sciences,  evidently  implies  a  process  of  this 
nature. 

Under  the  head  of  Similarity,  we  liave  had  to  recognize 
a  power  tending  to  originality  and  invention,  as  when — 
in  virtue  of  the  identifying  of  two  things  lying  far  apart 
in  nature — whatever  is  known  of  the  one  is  instantly 
transferred  to  the  other,  thereby  constituting  a  new  and 
instructive  combination  of  ideas.  Such  uas  the  case  when 
Franklin's  identification  of  electricity  and  thunder,  led  to 
tlie  application  of  the  I^yden  jar  to  explain  a  thunder- 
storm. The  power  of  recalling  like  by  like,  in  spite  of 
remoteness,  disguise,  and  false  lures,  enters,  as  we  have  seen, 
into  a  very  large  number  of  inventive  efforts,  both  in  the 
sciences  and  in  the  arts.      l>ut  we  have  now  to  deal  with 
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constructions  of  a  higher  order  of  comploxity.  There  are 
tliscoveries  that  seem  nothing  short  of  absolute  creations,  as, 
for  example,  the  whole  science  of  Mathematics  ;  while,  iu  the 
Fine  Aiis,  a  frieze  of  the  I'lirthenon,  a  Gothic  cathedral,  a 
Paradise  Lost,  are  very  far  beyond  the  highest  stretches  of 
the  iiientifying  faculty  taken  by  itsoLE 

Neveithek*ss,  the  iiitellectiial  forces  opemting  in  those 
creations,  are  no  other  than  the  associating  forces  alreatly 
discussed.  The  new  coml>i nations  grow  out  of  elements 
already  possessed  by  the  mind,  and  brought  to  view  according 
to  the  laws  above  laid  dow*n. 


MECHA.NICAL   CONSTRUCTIVENESa 

2.  In  our  mechanical  education,  complex  and  difficult 
actions  are  acquired  by  taking  the  simple  acts  separately. 
We  learn  part  No,  1  by  itself ;  then  part  No.  2,  No.  3,  and 
the  rest ;  when  each  of  these  parts  is  attained,  an  efiort  of 
roltt wn  j oi  ns  the m  ti»get  h e r. 

Mechanical  combinations  are  usually  formed  by  succes- 
sive additions.  A  certain  movement  is  mastered  ;  another 
is  entered  on  by  itself,  and  when  mastered  is  mJded  to  the 
tii*8t  In  military  drill,  in  learning  to  manipulate,  or  to  dantte, 
each  step  is  practised  alone ;  wiit-n  two  have  been  attained 
in  separation,  they  can  be  performed  together,  merely  by 
willing  it  A  third  and  fourth  are  added  in  the  same  way. 
There  is  no  new  dilTiculty  in  grouping  or  combining  the 
distinct  operations.  Any  awkwardness  in  the  united  effort 
is  mainly  owing  to  the  separate  purls  not  being  fully  con  firm  cfl 

Our  meelianical  aoipiinnut'nts  often  deniand  the  ^ippre^ 
8ion  of  one  member  of  a  complex  action,  a  decomposition,  as 
it  were,  of  some  of  the  primitive  associated  movements.  In 
this  case,  a  voluntary  elTort  is  directed  upon  the  member 
wboee  movement  is  tube  suppressed  In  walking,  there  is  a 
natural  tendency  to  swing  the  arms  and  the  body  along 
with  the  lower  limbs.  By  a  volition,  these  extra  mtivtnnenta 
may  be  arrested,  and  the  primitive  aggregate  reduced  to  a 
mare  select  aggregate. 
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Leommg  to  swim  is  a  good  examiile  to  show  what 
lemaios  to  l>e  done  m  mecliatiical  combination,  after  the  sap^ 
fate  acts  aw  fully  mastered.  The  bof;jinner  includes  amon^ 
previous  acqaisitions  tlm  voluntary  control  of  the  arnist,  and 
of  the  lower  limbs.  Perhaps,  indeed,  this  control  needs  to 
be  improved  as  respects  tlic  swimming  movements  :  accord* 
ingly,  the  tirst  thing  is  to  practise  the  sepanite  acts  of 
throwing  out  the  arms  and  the  le^^s.  The  next  thing  is  to 
bring  them  together,  in  the  proper  rhythm  or  combiimtioa 
There  being,  however,  a  certain  deUcacy  of  adjustment,  the 
pupU  di3cs  not  succeed  at  the  firat  attempt.  Various  tcnta- 
tives  are  made ;  and  at  last,  by  chance,  the  rhythm  is  hit 
upon,  and,  Win;;  hit  upon,  is  persisted  in.  The  moment  of  % 
sueoessful  acluevement,  after  stru^'gles,  is  singularly  favour- 
able to  the  cohesive  process,  according  to  the  law  of  awakened 
and  concentrated  attention ;  and  the  happy  combination  \» 
already  cemented  to  such  a  degree,  •  that  fewer  tentatives  am 
t^qnired  on  the  second  oceasiuTL  By  two  or  three  mum 
repetitious,  the  fusicm  is  complete 

In  the  full  detail  of  Constructiveness,  we  shall  have  to 
exemplify  these  three  main  conditions  : — ^namely^  (1)  a  pm^ 
viotis  conunand  of  the  elements  entering  into  the  combination ; 
(2)  a  ficnsa  of  the  efl'ect  to  be  produced ;  and  (3)  a  voluntary 
process  of  trial  and  error  continued  until  the  desired  effect  is 
dolnally  produced. 

rEBBAL  COKSTRUCTIVENESd. 

3.  The  facility  in  passing  from  mere  iteration  into  new] 
combinations,  is  perhaps  most  obvious  in   the   use  of  laa- 
goage.     Few  successions  of  words  of  any  length,  uttered  in  ' 
€ver}^day  intercourse,  are  precisely  the  same  as  any  succe:*- 
sioa  formerly  said  or  heard  by  the  si»eaker.     Yet  we  find  it 
easy  to  adapt  the  old  to  new  purposes. 

In  the  early  efforts  of  imitation,  whereby  words  are  first 
mastered,  there  is  a  constructive  process.     The  cliild  has 
Iciirned  to  say  ba  and  na,  and  when  these  separate  sounds  ] 
become  very  easy  to  the  organs,  a  chance  impulse  makes] 
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them  nm  together  ioto  ban.  Here,  as  before,  Uie  ripeness  of 
the  preliminary  acquirements  separately,  is  the  tirat  candi- 
tiun  of  a  successful  union^ 

After  acquiring  a  certain  number  of  words,  and  a  few 
aimple  forms  of  sentences,  new  forms  are  produced.  The, 
child  has  learned  to  say  *  give  me/  and  also  the  names  of  a 
number  of  other  persons  and  ttiugs,  'mamma,*  'pussy/ 
'dolly';  and  having  the  wish  to  give  something  to  one  of 
these,  fiuds  no  difficulty  iu  displacing  *  me'  from  the  fornnila, 
and  admitting  'mamma/  'pussy/  as  the  ciise  may  be.  An 
effort  of  volition  is  implietL  Two  utterances  are  present 
to  the  mind ;  the  articulate  activity  is  awakened^  and 
repeats  these  uttenmces  perhaps  in  two  or  three  way^s ; 
one  is  hit  upon,  such  as  to  sjitisfy  the  purpose  of  the 
moment,  and,  being  hit  upon,  is  retained  and  repeated 
The  effort  of  substitution,  once  or  twice  put  in  practice, 
becomes  easy ;  the  mind  knows  as  it  were  to  carry  on  the 
current  of  word?s  so  far,  then  to  stop,  and  to  fall  into  a 
dillerent  current,  so  as  thereby  to  pixxluce  a  third,  different 
from  either.  It  is  a  pait  of  the  voluntary  command  of  our 
movements,  to  stop  a  sequence  at  any  stage,  and  to  cam- 
mence  another  train  from  that  point ;  wliich  is  all  that  is 
necessary  in  the  case  supposed.  Out  of  the  two  sentences, 
•I  am  going  out  for  the  day/  'I  am  coming  home  for  the 
night/  a  third  sentence  is  constructed,  '  I  am  going  out  for 
the  night/  by  no  further  effort  of  volition  than  this,  namely, 
to  anest  the  current  of  articulation  at  a  certain  point  in  the 
tiiiit,  to  pass  into  the  second,  suspending  vocal  articulation 
till  the  word  *  the  *  is  reached,  then  to  tack  on  the  remainder, 
'night/  to  the  words  already  enounced  from  the  other.  The 
constructiveness,  therefore,  lies  not  in  any  [lurely  intellectual 
npemtion,  but  in  the  command  tliat  the  volition  has  ob- 
tained over  the  movements,  by  virtue  of  which  command^ 
these  are  suspended  and  commenced  at  pleasure,  in  tho 
service  of  a  particular  end.  The  intellectmd  forces  bring  to 
mind  the  former  acquisitions  bearing  on  the  situation,  and  if 
no  ono  previous  form  is  strictly   applicable,   the  volitiop 
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singles  out  part  of  one  and  part  of  another ;  an*l  makes  luc- 
cessive  triaU,  if  need  be,  until  the  ^ant  is  satisfied 

Tlimugliout  the  whole  wide-ranging  operation  of  adapting 
old  forms  of  words  to  new  meanings,  this  is  essentially  the 
process  pursued.  When  all  the  elements  requisite  for  a  new 
combination  arc  at  han*l,  a  volition  alone  is  needed  to  nwk« 
the  selection  and  adaptation  suited  to  the  en^l  in  view.  When 
there  is  not  a  sufficiency  of  forms  within  reach  of  the  present 
recollection,  the  processes  of  intellectual  recovery  roust  bs 
piled  to  bring  up  others,  until  the  desired  combination  is 
attainciL  A  voluntary  eflbrt  is  quito  equal  to  the  task  of 
cutting  down  and  making  up,  choc^sing  auil  rejecting,  sorting 
and  re-sorting ;  theftdiwj  of  the  aid  to  ht  served  is  the  criterion 
to  judge  by,  and  when  this  is  satisfied,  the  volition  ceases,  the 
stimulus  being  no  longer  present  In  all  difficult  operations 
for  purposes  or  ends,  the  rule  of  'trial  and  error*  is  Uie  grand 
and  linal  resort 

It  would  thus  appear,  that  the  first  condition  of  verbal 
combinations  for  the  expression  of  meaning,  is  a  sufficieut 
abundance  of  already  formed  combinationa  to  choose  from ; 
in  other  words,  tlie  effect  depends  on  the  previous  acquisitions, 
ami  on  the  associating  forces  whereby  old  forms  are  revived 
for  the  new  occasion.  If  a  conqjh^x  meaning  has  to  be  ex- 
pressed, every  jmrt  of  this  meaning  Mill  revive^  by  contiguity 
and  similarity,  some  former  idea  of  an  identical  or  like  nalunt\ 
and  the  language  therewitli  associated  ;  and  out  of  the  mixed 
assL-mbhige  of  foregone  phrases,  the  volition  must  combine  a 
whole  into  tlie  requisite  unity,  by  trial  nnd  error*  The  more 
abundant  and  choice  the  material  aujjpliud  from  the  past  by 
the  forces  of  intellectual  recovery,  the  better  will  bo  the 
combination  that  it  is  possible  for  the  mind  to  form  by  the 
selecting  t^lllirt, 

4  Let  us  next  advert  to  some  of  the  higher  conditions  that 
have  to  be  attended  to  in  nraking  verbnl  combinations.  Bo- 
aides  conveying  a  meaning,  certain  gmnnnalical  forms  have  to 
be  observed  ;  likewise,  there  are  rhetorical  properties  or  rules 
of  good  taste ;  a  certain  melody  or  cadence  is  sought  to  be 
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imparteil ;  and,  in  poetio  compositioa,  the  other  qualities  havo 
to  be  attained  under  the  Restrictions  of  metr6  and  rhyitie.  As  a 
matter  of  course,  the  more  numerous  the  requirements,  the 
mom  difficult  it  is  to  satisfy  them  all ;  hut  the  mode  of  pro- 
ceeding is  not  altered  in  any  essential  point.  When  there  are 
four  or  five  d liferent  conditions  to  satisfy,  the  range  of  choice 
must  be  so  much  the  wider.  It  is  net  enoughthat  I  cau  com- 
bine one  form  of  words  sufficient  to  express  a  certfiin  mean- 
ing ;  I  must  he  able  from  my  verbal  resources,  recovered  from 
the  past,  to  construct  several  forms  all  equally  good  as  regards 
nieaniuf^,  so  that  I  may  be  able  to  choose  the  one  that  satisfies 
the  otlier  conditions  as  well  lu  fact,  the  mind  must  possess, 
not  one  way  of  bringing  out  a  certain  effect,  but  a  plurality 
of  ways,  and,  out  of  this  phirality,  we  fix  upon  the  form  that 
yields  some  second  effect  also  desired.  If  a  third  effect  is 
wanted,  there  must  be  a  power  of  altering  the  conibiuatiou 
already  made,  without  losing  those  already  gained ;  and  for 
this  end,  we  must  be  able  to  command  a  choice  of  equivalent 
pln^asesj  in  the  room  of  those  that  are  discordant  as  regards 
the  new  end,*  Thus  it  is  that  we  must  have  a  plunUity  of 
ways  of  expi^essiog  any  given  meaning,  a  plurality  of  forma 
of  the  same  grammatical  construction,  a  plurality  of  forms  of 
the  same  rhetorical  propriety,  and  a  great  variety  of  sequences 
observing  the  same  cadence^  Through  such  opulence  of  syno- 
nyms, we.  at  last,  light  upon  a  combination  that  satisfies  all 
the  requirements  of  the  case.  The  refusal  to  combine  in  any 
instance  can  be  met  only  by  bringing  forward  new  varieties  of 
phrase,  sometimes  by  the  bond  of  meaning,  at  other  times  by 
the  bond  of  grammar^  of  taste,  or  cadence.  The  more  richly 
•toiml  the  mind  is  on  any  one  of  those  particulars ;  that  is,  the 
greater  the  number  of  words  associated  with  meanings,  with 


•  Sontboy's  line«  on  Iho  FaU  of  Lodore  am  »n  instance  t^  «how  thiil  m 
watd'tkriUi  is  tk  person  thiit  c&n  bring  up  for  any  occasion  a  largv  rarictj  of 
nainoa  for  the  lame  thin^.  It  i«  by  nieana  of  Uus  Mbundai^oa  of  past  and 
reooverabb  phra8eolo^%  ibat  th«  elabomio  oonatructioni  of  bigK  oompooition 
aro  at  all  poMibla.  The  number  of  worda  that  paaa  acroas  tbe  mind  in  form* 
ing  a  single  ooupki»  may  be  a  hundred  timea  Lhoae  actnaUy  made  use  oL 
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melodions  cadences,  and  so  forth,  the  more  surely  will  Uiill 
one  condition   be  obsfrvod,  whatever   may    becurnc  nf  the 
rest     II'  the  teiideiRy  has  burn   to   lay  up  sturvs  of  ei- 
jiressions  ailapted  to  the  conveyance  of  meaning,  there  wiD 
lie  no  ditliculty  in  niatching  a  new  meaning,  although  thcrt^ 
may  be  a  ditliculty  in  gelling  the  language  to  comply  with 
the  other  rcquisitics.     If,  on  the  other  hand,  through  a  giegt 
6usc**pti)»ility  to  cadence,  and  by  the  mind  being  very  much 
veraed  in  melodious  forms  of  sjieech,  these  forms  be  rt^ady  to 
occur  in  great  abundance  on  all  occasions,  thij  flow  of  speech 
xvill  be  i&ure  to  be  niusical,  but  there  will  be  no  security  fui^ 
the  fuliilment  of  the  remaining  conditions  ;    and   it  may 
luippen  tliat  both  sense  and  grammar  are  neglected.     Still 
itxit  of  the  abundance  of  choice  presented  by  this  acquisition 
a  patient  mind  may  seize  upon  forms  that  shall  not  bo  demd 
of  any  of  the  other  imixirtant  attributes*     Or^   if  the  fir 
su^estion  of  the  wording  of  a  sentence  is  governed  by 
associations  with  meaning,  it  wall  be  easy  for  such  a  mlud 
to  make  substitutions  and  alt^^rations  to  meet  the  rhetor 
condition. 

FKEUNOS  OF  MOVEMENT. 


5.  We  next  proceed  to  exemplify  constmctiveness  among 
our  feelings  and  ideas. 

Movement  gives  rise,  as  has  been  seen,  to  a  variety  of 
conscious  states ;  some  emotional,  as  the  states  of  exercise 
and  r<*pose,  and  others  with  an  almost  exclusively  intelkrtual 
character,  as  the  feelings  of  pressure,  space,  and  form.  I  sliall 
hei*e  take  a  few  examples  of  the  second  kind. 

Having  acquired  a  discriminative  sensibility  correspond- 
ing to  some  <»ne  resistance  or  pressure,  we  are  enabled  to 
construct  the  feeling  of  another  tUlTering  in  degrea  I  possess 
in  my  hand,  after  much  practice,  the  engmined  impi'esiiiioii, 
say,  of  a  pound  wx'ight ;  and  I  am  commnndod  to  const laict, 
conceive,  or  imagine,  the  impression  corresponding  to  thi'ee 
pounds.  For  this  end,  I  must  eiideavour  to  fuse  the  two 
notions  of  one  pound  and  uf  a  triple^  being  formerly  very 
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familiar  with  both  in  tlieir  separation ;  the  notion  of  triple- 
nes3  being  derived  from  iby  experience  of  the  fact  in  quan- 
tities of  variotis  kinds.  By  keeping  niy  attention  very  uuich 
bent  upon  the  two  elements  in  question,  I  may  succeed  in 
coiijtiriiig  up  an  impression  compounded  of  both,  and  corre- 
sponding more  or  less  to  the  actual  teeling  of  a  three-pound 
weight  in  my  hand. 

We  are  not  nnfrequently  called  upon  to  make  eHort.s  im- 
plying this  sort  of  adapt^ition.  If  I  have  been  accustomed 
to  jump  a  ditch  three  feet  wide,  I  can  easily  increuse  the 
notion  for  an  effort  of  five  feet  So  in  th it) wing  objects  to 
hit  a  mark ;  in  which  case,  the  construct! veness  is  first 
operated  upon  the  pre-conceived  idea  of  the  action,  before 
passing  to  the  action  itself. 

The  same  power  of  changing  degree  may  be  put  fm-th  in 
reference  to  size  and  form.  Having  acquired  the  arm-sensi- 
bility to  a  sweep  of  one  foot,  we  can  construct  a  feeling 
corresponding  to  the  sweep  of  two  feet,  or  half  a  foot  We 
can  also  change  a  given  area  from  one  fnrm  t^^  another.  By 
fixing  the  mind  upon  the  form  of  a  circle,  and  the  area  of  a 
square  pane  of  glass,  we  can  construct  the  conception  of  a 
round  piece  whose  diameter  is  the  side  of  the  square* 

The  demand  for  certain  Architectural  proportions  in 
buildings  snpposes  an  effort  of  the  constructive  faculty, 
applied  to  the  muscular  feelings  of  weight  and  resistance. 
By  moving  and  lifting  pieces  of  stone  of  small  size^  we 
acquire  a  certain  estimate  of  the  inertia  and  gmvity  of  the 
material ;  an  estimate  that  we  extend  constructively  to  large 
blocks,  which  we  cannot  dii^ectly  raanipulata  By  multiply- 
ing kunwii  feelings  of  muscular  expenditui*e,  we  conceive,  per- 
haps inadequately,  the  weight  of  a  solid  stone  lintel ;  and  by 
similarly  multiplying  our  experiences,  on  the  small  scale,  of 
the  tenacity  of  stone,  wood,  or  in.m,  to  resist  pressure, — we 
pronounce  ujjon  the  sufficiency  of  two  props,  of  atone,  of 
wood,  or  of  iron,  to  sustam  that  lintel.  Such  is  our  feeling 
of  Architectural  fitness,  or  of  the  be^iutiful  in  support 

The  emotional  feelings  of  movement  present  a  somewhat 
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that  ever  man  sat  down  to,  y(*i  it  may  not  be  poegible  to  attain 
to  the  conception.  Tlie  difficulty  of  forming  new  combina- 
tions, in  some  one  region  of  sensations,  is  only  another  form 
of  the  diihculty  of  retaining  and  recovering  our  own  experi- 
ences in  that  region.  If  I  cannot  easily  conceive  a  degree, 
or  kind  of  hnnger,  beyond  anything  I  have  ever  known,  it  is 
because  the  states  of  hunger  tluit  I  have  actually  experienced, 
cannot  be  well  roetored  after  they  have  completely  passed 
away. 

loasmuch  as  Tastes,  properly  so  called,  are  somewhat 
more  intellectual  than  organic  states,  we  can  do  moi'e  in  the 
way  of  forming  new  combinations  of  them.  Given  a  bitter, 
such  as  bitter  aloes,  and  a  saline  taste,  as  of  common  salt,  we 
might  construct  a  taste  combined  of  the  two.  So  a  swe^t 
and  an  a.«itringent  might  be  fused.  We  might  thus  nttain  to 
the  conception  of  tastes  not  actually  experienced  The  effort 
would  doubtless  be  laborious  in  most  instances,  owing  to  the 
imperfect  recollection  that  we  have  of  tastes,  even  after  much 
repetition.  A  person  specially  educated  in  tasting  would 
have  so  much  the  less  difficulty.  And  if  we  wished  to  retain 
and  revive  the  new  conception,  and  to  make  it  a  possession 
of  the  mind,  as  much  so  as  the  taste  of  sugar,  we  shmild  nei^l 
an  amount  of  repetition  sufficient  for  the  ideal  coherence  of 
the  elements  bix)ught  together. 

7.  Withiut  dwelling  upon  the  almost  parallel  case  of 
smells,  I  shall  pass  to  the  first  of  the  intellectual  sensea 
Touch,  including  the  muscular  feelings  associated  with  the 
proper  tactile  sensibility,  furnishes  a  more  aluding  species  of 
recollections  than  the  sensations  just  noticed,  and  we  may 
then^fope  look  for  a  higher  degree  of  combining  power  among 
the  feelings  characteristic  of  this  sense.  I  can  acquire  the 
touch  of  an  oninge,  that  is,  the  bidk,  the  weight  and  the 
softness  of  the  surface.  I  have  acquired  also  the  touch  of  a 
marljle  table,  and  the  weight  of  marble  as  compared  with 
other  substances.  By  a  voluntary  exertion  of  the  miud^ 
directing  the  view  on  the  round  figure  of  the  orange,  and  on 
the  touch  and  specific  gravity  of  tlie  marble,  1  can  make 
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to  emerge  a  ticw  conception — the  collective  iiiiprftB9ion  at  i 
marble  hall  oqtial  in  size  to  the  omng<i    Part  of  tlie  difiicuUy, 
in  this  trial,  consists  in  the  duwimciatinf^  or  separating  qf 
elements  that  have  grown  together  iu  the  mimt;  tin  exerciw 
commonly  spoken  of  as  an  olTort  of  abatraction,  or  atuJ^tk^ 
and  anlu<»n8»  on  the  one  hand,  according  to  the  strong  hold 
that  the  prupitrty  to  b«i  disni^sociated  has  taken  of  the  mind, 
and,  on  the  other  hand,  according  to  the  weak  bold  that  vtt 
have  of  the  pmperty  to   be  substituted.      If  I  were  very 
strongly  aflected  by  the  peculiar  soft  touch  of  the  oiatigt\  and 
had  Very  little  interest  in  the  cold  liard  contact  of  the  marble;; 
there  would  be  a  repugnance  in  my  mind  to  the  proposed 
transmutation ;  and  the   eflbrt  of  abstractive,   or  anal^iic, 
volition,  preparatory  to  the  new  combination,  would  be  severet 
A  miud  sensitive  to  the  warm  and  sensuous  elements  of  tourh 
and  colour,  revolts  fntrn  the  operation,  so  familiar  to  the 
matheinntician»  of  stripping  these  oiT,  and  leaving  only  naked 
forms  and  arbitrary  symbtjls  to  engage  the  intellect    Tlie 
double  decomi)ositions  illustrated  by  the  above  example,  are 
made  laborious,  by  every  circumstance  that  favours  in  the 
mind  a  preference  for  the  combinations  already  existing,  and 
correspontlingly  easy,  when  there  is  a  partiality  for  the  new 
comliinatiun  that  is  to  be  the  result.     Thus,  even  when  we 
operate  upon  subjects  very  conceivable  and  retainable,  unlike  | 
the  organic  sensations  lately  noticed,  new  difficulties  may 
arise  to  clog  the  const nictive  operation.     The  mere  effort  of 
analysis  is  itself  something  coustderablo  ;  it  is  not  a  favouritd  I 
avocation  of  the  untutored   mind,  with   wltich    associative  1 
growth  is  more  cungenial  than  disassociating  surgery ;  and 
when  the  analysis  has  to  be  applied  to  break  up  favourita  { 
combinations,  and  constitute  othej-s  of  an  unattractive  kind, 
we  became  aware  of  the  tyrannical  inthicnce  that  the  likings 
and  dislikings,  the  sympathies  and  antipatliies,  exert  over  the  j 
intel Ice tual  processes. 

The  very  great  difference  between  the  constnictions  of  j 
Imagination,  and  the  combinations  for  Practice  or  fur  Sciencei  [ 
is  herein  faintly  shadowed  forth. 
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In  the  definition,  or  description,  of  the  tactile  quality  of 
surfaces, — woods,  cltiths,  minerals,  metals, — ^reference  must 
be  made  to  touches  familiar  to  us,  by  whose  coiubination  we 
are  supposed  to  attain  the  feeling  of  a  surface  not  experi- 
enced.    Touch  is  one  of  the  defining  properties  of  minerals, 

8,  In  the  very  various  states  of  mind  excited  through  the 
sense  of  Hearing,  there  is  wide  scope  for  new  combinations 
and  constructions ;  the  mode  of  operating  being  much  the 
same  as  in  the  preceding  instances.  We  may  hear  a  note,  or 
an  air»  sounded  by  an  instrument  or  voice,  and  may  wish  to 
miagine  it  on  a  different  instrument  or  voice.  If  we  have  a 
good  mental  gi-asp  of  the  air,  and  of  the  tones  of  the  second 
instrument,  this  transfix  re  nee  may  he  effected  after  a  certain 
amount  of  effort  We  have  heard  a  piece  performed  on  a 
fine  band  ;  and  we  desire  to  conceive  the  effect  of  some 
other  piece  iM?rfurmed  on  the  same  band.  Some  faint  notion 
of  the  result  of  such  a  combination  might  be  attained,  but  the 
exeiTise  is  not  one  that  is  much  attempted.  Few  people 
engage  in  an  occupation  of  this  nature,  or  eudeavtuir  to 
create  to  themselves  non-experienced  impressions  with  an 
approach  to  the  vividness  of  reality. 

'  Imagine  llacready,  or  Kache!,  delivering  that  passage.' 
We  have  heard  the  passage,  and  we  have  heard  Macready, 
A  constructive  effort,  taking  place  upon  firm  recollections  of 
the  two  things  to  be  combined,  miglit  be  successful  in  such 
an  instance.  A  good  imitator,  or  mimic,  actually  succeeds 
in  modifying  his  recollections  of  his  original  to  suit  an 
entirely  new  discourse*  The  ability  to  make  the  combina* 
tion,  as  in  all  other  cases^  rejsts  in  the  first  instance  on  the 
full  possession  of  the  separate  elements. 

9,  Under  Sight,  the  sense  of  easy  conception  by  pre- 
eminence, the  examples  of  constructiveness  are  extremely 
copious.  Light  and  shade,  colour,  lustre,  visible  sise  or 
dimensions,  shape,  distance,  position,— are  the  constituents 
that  unite  in  the  complex  perceptions  of  sight ;  and  it  is 
possible  to  vary  any  given  combination,  by  putting  out  and 
taking  in  elements  at  pleasura     I  see  or  remember  a  line  of 
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bouses ;  I  can  imagine  it  prolonged  to  double  or  triple  the 
length  ;  or  I  can  transform  the  whole  line  by  the  addition  of 
a  story  to  the  height.  In  the  landscape  I  see  a  mountain  and 
a  wood  standing  apart ;  1  place  the  wood  upon  the  niountaiiL 
Or  to  take  Hobbes's  example  of  constructiveness  :*  I  have 
the  idea  of  a  mountain  and  the  idea  of  gold,  and  by  super- 
imposing the  one  upon  the  other,  I  can  evoke  the  image  of  a 
mountain  of  gold.  The  facility  in  all  such  cases,  depends,  as 
usual,  on  tlie  perfect  and  easy  command  the  mind  has  of  the 
separate  ideas,  owing  to  their  good  ideal  persistence.  The 
combination  takes  place  of  its  own  accord,  if  the  elements 
are  once  properly  brought  together  and  kept,  as  it  were,  in 
close  contact  for  a  sufficient  time.  A  continuance  of  the 
effort  will  enable  us  to  retain  the  new  image,  until  the  parte 
of  it  acquire  a  certain  contiguous  adhesiveness,  after  which 
we  shall  ])osscss  it  as  a  mental  recollection  not  differing 
essentially  from  the  recollections  of  things  actually  seen.  As 
in  former  examples,  the  decomposition  and  recomposition, 
implied  in  the  constructive  clTort,  may  be  aided  or  thwarted 
by  emotions.  Hobbes's  mountain  of  gold  would  emerge  the 
more  readily  that  the  image  is  one  to  excite  men's  feelings, 
being  an  example  of  imagination  in  the  more  limited  sense 
of  tlie  word,  or  in  that  sense  wherein  lies  the  contrast  between 
it  and  the  creations  of  the  intellect  for  scientific  or  practical 
ends.  If  1  see  a  dress,  and  want  to  conceive  it  of  some  other 
colour,  I  can  most  easily  substitute  either  the  colour  that  I 
am  most  familiar  with,  or  the  one  that  I  have  a  special  affec- 
tion for 

•  •  As  when  the  icdfcr,  or  any  liquid  thiiii^  moved  at  once  by  <fiVf/* 
inovem<nt3,  iccciv«tli  ouc  motion  comp  juiidiid  of  them  uU  ;  so  also  the  brain, 
or  spirit  therein,  having  been  stirred  by  dirtr.^  objc^cts,  comp:>st;th  an  imni^ina- 
tion  oi dirers  conc.ptions  that  appearcth  single  to  the  sense.  As  for  example, 
the  sense  showeth  at  one  time  the  figure  of  a  mountain,  and  at  another  time 
the  colour  ol  gold\  but  the  imagination  afterwards  hath  them  both  at  once  in 
&  golden  mountain.  From  tlie  same  cause  it  is,  there  appear  unto  us  cast'e^  m 
the  air,  chimtras,  and  other  monsters  which  are  not  in  rerum  nafuid,  but  have 
been  conceived  by  the  sense  in  pieces  at  several  times.  And  tliis  composition 
18  that  which  wo  commonly  call  Jiclion  of  the  mind.' — Human  2\ature^ 
chap,  iii.,  \  4. 
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The  re-disposition  of  the  parts  of  an  interior^  or  a  scene, 
severely  testa  the  constructive  faculty.  Wishing  to  re-anunge 
the  furniture  of  a  room,  I  eniieavour  to  conceive  beforehand 
the  eflect  of  a  proposed  arrangement  So  with  a  garden;  a 
person  must  have  a  good  retentiveness  of  the  ideas  of  the 
parts,  in  order  to  put  together,  and  hold  firmly,  the  new  plan, 
60  as  to  judge  of  the  effect  of  it  before  taking  any  meusurea 
to  realize  it.  An  intellect  naturally  pictorial,  or  disposed  to 
retain  visual  iiiiagos  in  general,  and  an  education  in  the 
particular  subject  operated  upon,  are  th«  requisites  for 
success  in  such  an  operation.  The  susceptibility  to  beauty, 
or  to  the  emotional  effects  of  the  several  combinations, 
operates  in  favour  of  every  construction  that  yields  the 
emotion. 

COXSTRUCnOH  OF  KEW  EMOTIONS, 

10.  We  may  revive  emotional  states  by  contiguity  or  by 
similarity,  or  by  a  composition  of  associating  bonds ;  and, 
from  two  or  more  states  tlius  revived,  new  emotions  may  bo 
generated  by  constructiveness.  I  have  already  touched  upon 
this,  in  speaking  of  tlie  organic  sensations,  these  being  almost 
purely  emotional  in  their  character  But  if  we  pass  to  the 
feelings  that  are  more  recoverable  and  more  retainable  in  the 
ideal  form,  we  shall  obtain  examples  of  greater  frequency  in 
actual  occurrence. 

The  problem  is  to  realize  emotions  such  as  we  have  never 
experienced  in  ourselves,  or  have  experienced  too  rarely  to 
recall  tliem  by  any  effort  of  mere  recollection.  The  feelings 
belonging  to  men  whose  character,  position,  occupation,  &c,, 
are  totally  different  friim  our  own,  can  in  general  be  conceived 
only  thmu|^h  a  constructive  process,  operating  upon  feelings 
that  we  d<»  possess. 

There  are  certain  elementary  emotions  that  belong  to 
human  nature  in  general,  although  manifested  very  un* 
equally,  in  consequence  both  of  primitive  differences  of 
character,  and  of  variety  in  the  outward  circumstances  of 
individuals.     Every  one  has  experience  of  wonder,  of  feoTj 
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of  love,  of  power,  of  anger,  of  vanity,  of  remorsa  Should 
any  one  of  the  elementary  feelings  be  absent  fi-om  a  charac- 
ter, no  constructive  process  is  sullicient  to  create  it ;  what 
construct iven ess  can  produce  is  by  that  very  fact  not  ele- 
mentary. If,  for  example,  a  person  were  natumlly  devoid  of 
the  emotion  of  fear,  this  emotion  could  not  be  generated  by 
any  known  effort  of  consti-uction.  In  like  manner,  the 
irascible  feeling  seems  so  distinct  and  peculiar  that  we  could 
not  be  made  to  conceive  it  without  direct  experience.  Even 
when  an  emotion  not  entirely  wanting  is  yet  allowed  to 
sleep,  the  difliculty  of  rousing  it  may  prove  insupemble ; 
thus  it  is,  that  some  men  are  unable  to  enter  into  the  senti- 
ment of  religious  veneration,  and  others  are  disqualified 
from  comprehending  the  pleasures  of  the  fine  arts  ;  one  class 
are  uttorly  incapable  of  sympathizing  with  the  pursuit  of 
scientific  truth,  and  another  ciin  never  be  made  to  under- 
stand the  feoling  of  disinterested  uscfnhiess. 

The  emotions  that  can  be  acquired  by  construct iveness 
are,  therefore,  the  cumpoiuul  emotions,  or  some  conceivable 
varieties  of  the  elementary.  AA'^e  must  be  able  in  each  case 
t-o  specify  certain  primary  feelings  possessed  by  the  person 
appealed  to,  the  combination  of  which  in  a  particular  way 
shall  yield  the  emotion  that  we  desire  to  communicate  or 
evoke.  If  the  constituent  elements  are  actually  made  pre- 
sent to  the  mind  in  their  proper  degree,  the  fusion  will  take 
place  as  a  matter  of  course.  Perhaps  the  best  commencing 
exercise  in  this  art  of  conceiving  other  men's  feelings,  would 
be  to  change  the  degree  of  one  of  our  own  emotions.  I  have 
a  certain  disposition  to  take  on  fear.  It  being,  however, 
apparent  that  another  person,  whose  character  I  am  desirous 
of  realizing,  is  susceptible  to  a  nmch  greater  extent,  I  must 
endeavour  to  assume  for  a  time  a  ])itch  of  terror  much 
beyond  my  own.  Tliis  can  be  done  in  various  ways.  I  may 
go  back  upon  times  of  my  life  when  the  emotion  took  a 
greater  hold  of  me ;  I  may  conceive  occasions  and  circum- 
stances of  a  kind  to  produce  a  more  than  ordinary  degree  of 
the  state ;  or  I  may  revert  to  the  particular  subject  that  most 
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'  tosily  depresses  ray  couraga  Or,  again,  instead  of  working 
upon  the  emotion  itself,  I  may  exert  my  imagination  to 
construct  objects  of  intense  nnd  overpowering  terror,  from 
whose  contemplation  a  high  pitch  of  the  feeling  wuulj  arise^ 
By  these  means  I  can  be  made  to  assume  an  unwonted 
amonnt  of  the  feeling,  and  can  approach  to  the  state  of 
mind  of  the  person  supposed,  so  as  to  foreshadow  the  actions 
flowing  from  that  particular  state. 

By  such  endeavours,  one  might  acquire  an  exalted  cast  of 
any  faiuihar  emotion.  The  exercise  would  cost  both  eiJbrt 
and  time,  but  if  we  are  able  to  revive  with  ease  the  past  states 
of  our  own  experience  that  bear  on  the  case,  wo  shall  not  be 
long  in  accomplishing  the  end  in  view.  To  acquire  a  new 
degree  of  intensity  of  any  emotion  so  thoroughly,  as  to  bd 
able  to  follow  out  all  the  influences  and  consequences  of  tho 
feeling,  is  a  very  high  etTort,  and  demands  iteration  and 
time ;  inasmuch  as  there  is  implied  in  it  the  process  of 
fixing,  into  a  permanent  possession,  a  state  of  mind  that  has 
been  worked  up  with  labour.  Thus,  for  the  man  that  is  only 
alive  in  a  moderate  degree  to  the  pleasure  of  music^  to  be 
able,  at  any  time,  to  rise  to  the  state  of  an  enthusiast,  so  as 
to  depict  that  character  in  all  its  pliases,  I  here  would  \m 
required  a  somewhat  lalmrious  trainiug»  Wrilei-s  whose 
province  it  is  to  trace  out  and  depict  all  tho  windings  of 
characters  different  from  their  owu,  must  work  themselves 
into  a  number  of  unexperienced  degrees  and  modes  of  feelings 
as  a  preparation  for  their  task. 

IL  The  exercise  of  combining  two  emotions,  so  as  to 
bring  out  a  third  difFerent  fixim  either,  is  not  intrinsically 
arduous.  Everything  depends  upon  the  facility  of  assuming 
the  elementary  feelings.  If  a  porson  has  ever  known  an 
aflectioa  of  the  nature  of  a  passion  for  any  one  object,  such 
an  one  is  capable  of  conceiving,  by  an  effort  of  transference, 
a  passion  for  an  object  very  difl'erent.  Thus  it  is  that 
Michelet,  in  endeavouring  to  pourtray  the  attachment  of  the 
French  peasant  proprietor  for  his  land,  brings  into  the 
picture  tho   tcolings  of  strong  personal   attachment     Tho 
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a  plant  or  fiDinial  The  first  conditioQ  of  success  u  still  fti 
same  Tlie  mind  must  be  well  versed  in  actual  specinieos,  ni 
fts  to  be  alile  to  lay  bold  of  some  concrete  recollection,  by 
operating  iipou  which,  a  bow  specimeQ  will  i*nierso  possesiiai 
all  the  properties  of  the  descriptiou,  A  botanist  can  readily 
form  to  hiinself  Ihe  pid«i*e  of  a  new  plant  from  th'^  '  ' 

description  ;  a  ji<*rs»>u  less  fiuraliar  with  phiritja  woiii  - 

constructi<m  laborious,  perhaps  impossibla 

13.  The  more  we  analyze  or  decompose  concret4^  ( ' 
into  the  abstract  qiuilitics  that  make  theni  up*  the  i .  ., 
difficult  is  it  to  remount  to  the  couentte.     Hence  the  mosft 
arLbions  at  tern  [it  of  all  is  to  make  actual  nature  rise  up  on 
of  scientihe  and  technical  language, — to  conceive  minn 
fmni  A  book  of  mineralogy,  and  the  parts  of  the  human  1 
from  anatomical  description.    This  is  the  repulsive  or  un- 
favourable  side  of  science  and  of  abstract  reasoning.     On  the 
other  hand,  it  is  l)y  the  pn>cess  of  resolving  natural  a^regntes 
into  their  ultimate  abstractions,  that  we  obtuiu  the  toeaus  of 
making  now  constructions  widely  dilTering  from,  and  su[>erifl 
to  anything  that  exists  in  our  experience,  by  which  ma 
imi>ortaut  ends  io  hutnan  life  are  furthered.     New  creatio 
of  science,  and  new  devices  of  industry,  result    from 
power  of  nsconstituting  the  ultimata  abstract  eleineuls 
existing  things.    Even  the  artist  will  find  his  account  in  it, 
although  it  is  not  usual  with  him  to  cany  abstraction  so  far 
as  either  the  man  of  science,  or  the  man  of  pmctica     Many 
great  poetic  conceptions  are  the  embodiment  of  an  abstract 
ide:i.     Mikon*s  personification  of  the  spirit  of  evil  may  be 
quoted  as  an  example. 

REALIZIKO  OF  REPRESEXTATTON  OR  DESCRIPTION. 

14  What  is  to  be  said  on  this  head  is  little  else  than  an 
application  of  the  remarks  already  made.  When  we  are 
desiix'd  to  conceive  an  object  differing  from  any  that  wo  have 
ever  kuown,  we  can  do  so  only  by  constructing  it  out  of 
qualities  and  narticulars  indicated  m  a  representation  or 
descriptioa    Tne  iuachiuery  of  representation  for  such  m 
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end  is  known  to  be  vary  various ;  including  pictures,  sculp- 
tures, models,  diagrams,  and,  greatest  of  all,  langungo.  If  we 
wish  to  conceive  a  living  human  face  by  means  of  a  coloured 
portrait,  we  require  an  act  of  eonstructiveuess  to  make  up  the 
difference  between  the  painting  and  the  reality ;  we  must 
fuse  or  comliine  a  living  face  wiih  the  features  of  the  portrait^ 
till  the  one  is  coiuplt;tuly  adapted  to  the  other.  The  dilficulty 
lies  in  separating  the  suggestive  part  of  the  picture  from  the 
gross  total  of  canvaa  and  colour;  and  the  labour  is  greater 
according  as  the  painter  has  attempted  to  produce  a  work  of 
art,  that  is,  a  pleasing  combination  of  colour  and  forms. 
There  is  here  that  effort  of  analysis,  which  I  have  already 
alluded  to,  as  the  preliminary  of  many  constructions,  i-euder- 
lug  them  often  very  hard  to  accompliijk  The  same  remarks 
apply  to  sculpture.  An  nuartistic  model  (or  wax  image)  is 
the  best  medium  for  enabling  the  mind  to  rise  to  the  living 
and  actual  reality. 

15.  Verbal  description  is  the  most  univer?;al  mode  of 
impaiting  to  the  mind  new  ideas  and  combinatiiuis;  and  the 
hearer  or  reader  must  exercise  constructiveness  to  I'ealize  tho 
intended  image.  The  one  method  of  procedure  open  to  the 
author  of  the  description  is  to  compose  the  unknown  out 
of  the  known  ;  the  hearer  must  then  itnpleiuent  the  process 
by  the  force  of  his  own  mind,  bringing  together  the  suggested 
particulars  into  a  combined  total,  with  the  requisite  inclusions 
and  exclusions.  Language  is  made  tlie  medium  for  indicat- 
ing the  things  that  are  to  be  brought  together,  in  the  forma- 
tion of  the  new  compound. 

IG,  Willi  regard  to  the  describing  art  in  general,  as 
applicable  to  all  cases  where  a  complex  object  or  scene  has 
to  be  represented  to  the  view,  the  heading  maxim  is  to 
combine  a  concrete  or  a  fi/pc  of  the  whole,  with  an  tnumcra- 
Hon  of  the  pdrts*  This  is  in  acconlance  with  what  has  just 
been  laid  down,  respectitjg  the  bcJit  method  of  rising  from 
abstract  elements  to  a  concrete  emlxHliraent  Some  compre- 
hensive designation  that  may  sprea^l  out  the  main  featun^s 
of  the  object  is  indispensable  to  the  description  ;  and  withia 
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this,  the  details  may  be  arranged  in  proper  form  and  order. 
The  following  is  a  very  simple  instance  from  Milton,  which 
seems  as  if  it  could  not  have  been  stat^id  otherwise  than  he 
has  done ;  but  art  shows  itself  in  carrying  into  complicated 
cases  the  method  that  appears  self-evident  in  easy  cases. 
The  words  in  itqjics  mark  the  comprehensive  designation  or 
type,  the  rest  of  the  description  giving  the  details  : — 

They  plucked  the  stated  hills,  with  all  their  load — 
Rocks,  waters,  woods — and  by  the  ehaafgy  tops 
Up-lifting,  bore  them  in  their  hand.-?.* 

The  power  of  bodying  forth  or  realizing  what  is  described 
in  language  is  one  of  the  meanings  of  Conception,  which  is 
given  by  some  writers  in  the  list  of  intellectual  faculties. 

*  Ciirlylc's  description  of  the  town  and  neighbourhood  of  Dunbar,  the 
scene  of  Cromwcirs  dt'cisive  victory  over  the  Scotch,  is  rendered  vivid  and 
conceivable,  in  onsequenco  of  his  always  prefacing  particulars  and  details 
by  terms  and  epithets  thit  are  at  once  comprehensive  and  picturesque  : — 

*  The  *;/«///  town  of  Dunbar  stands  hiijh  and  windy ^  looking  down  over 
its  herring  boats,  over  its  grim  old  castle,  now  much  hont?ycombed,  on  otte 
of  those  pt(>jicfin>7  ror/cproniontories  with  which  that  shore  of  the  Firth  of 
Forth  is  niched  and  Vandyked  as  far  as  the  eye  can  reach.  A  beautiful  sea  ; 
good  land  too,  now  that  tlie  plougher  understands  his  trade  ;  a  grim  nichid 
A ov/j/- o/'«7//;<.s7o//<;  sheltering  it  from  the  chafings  and  tumblings  of  the  big 
blue  Germ:in  Ocean.  Seaward,  St.  Abb's  Head,  of  whinstone,  bounds  your 
horizon  to  the  east,  not  v<>ry  far  off;  west,  close  by,  is  the  deep  bay,  and 
lishy  little  village  of  Belhaven  ;  the  gloomy  Bass  and  other  rock-islets,  and 
farther,  the  hills  of  Fife,  and  foreshadows  of  the  Uiijhland-i,  are  viaiblo  as  you 
look  seaward.  From  the  bottom  of  Belhaven  Bay  to  that  of  the  next  sea- 
bight  St.  Abb's- ward,  the  town  and  its  environs  form  a  pcnitnu^a.  Abng 
the  base  of  which  peninsula,  "not  much  above  a  mile  and  a  half  from  sea  to 
Hca,"  Oliver  Cromwell's  army,  on  Monday,  2d  of  September,  16.10,  stands 
ranked,  with  its  tents  and  town  behind  it,  in  very  forlorn  circumstances! 

'  Landward,  as  you  look  from  the  town  of  Dunbar,  there  rises,  some 
short  mile  off,  a  dns/c>/  continent  of  barren  heath  hills;  the  Lammermoor, 
where  only  mountiiin  sheep  can  be  at  home.  The  crossing  of  which  by  anv 
of  its  boggy  passes  and  brawling  stream-courses,  no  army,  hardly  a  solitary 
Scotch  packman,  could  attempt  in  such  weather.  To  the  edge  of  these 
Lammermoor  heights  David  L'\slie  has  betaken  himself ;  lies  now  along  the 
utmost  spur  of  them,  a  long  hill  of  considerable  height.  There  lies  he  since 
Sunday  night,  on  the  top  and  slope  of  this  Doon  Ilill,  with  the  impassable 
heath  continents  behind  him  ;  embraces,  as  with  outspread  tiger-claws,  the 
basb  line  of  Oliver's  Dunbar /?n<i/J4w/a.' 
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The  same  power  is  also  expressed  by  Imagination^  although 
not  amounting  to  what  is  implied  under  this  faculty. 
There  are  three  different  intellectual  operations,  all  based 
ujjon  our  sense-perceptions — Memory,  or  the  literal  repro- 
duction of  something  experienced ;  Conception,  or  the  pic- 
turing of  what  is  described,  by  me^ms  of  a  constructive 
operation ;  and  Imagination  proper,  which  implies  the  con- 
struction of  something  neither  experienced  nor  presented  to 
us  in  description  by  others.  Although  the-se  operations 
projTjressively  increase  in  difficulty,  yet  there  is  a  common 
aptitude  at  the  bottom.  He  that  has  the  most  vivid  pictorial 
Memory,  will  have  a  corresponding  facility  in  Conception, 
and  in  the  still  higher  power  of  Imagination. 

CONSTKUCrrVENESS  IK  8CIEKCE, 

17.  Tlve  Abstractions,  Inductions,  Deductions,  and  Expe- 
rimental processes  of  science,  which  we  have  alrea<ly  seen  to 
be  mainly  dependent  upon  the  workings  of  the  law  of  Simi- 
larity, afford  likewise  examples  of  Construction* 

The  first  in  order  of  the  Scientific  pmcesses  is  Abstrac- 
tion, or  the  generalizing  of  a  single  attribute,  so  as  to  pi-esent 
it  to  the  mind,  apart  from  the  other  properties  that  usually  go 
along  with  it  in  Nature,  Thus  a  square  in  Euclid  is  an 
abstraction  :  in  nature,  squareness  is  always  accompanied 
with  other  properties,  making  the  concrete^  or  actual,  square, 
— a  square  |»ane  of  glass,  a  square  of  houses,  &c.  We  have 
already  seen  that  the  formiug  of  these  abstract  ideas  is  a 
result  of  the  identifying  action  expressed  by  the  law  of 
Similarity.  (See  Similarity,  §  34)  We  have  now  to  point 
out  the  cases,  where  a  considerable  constructive  efiurt  is 
required  in  addition  to  the  force  of  identification.  There 
are  abstractions  of  a  peculiar  order  of  subtlety,  which  cannot 
be  arrived  at,  or  embraced  by  the  mind,  except  through 
a  constructive  operation,  adapted  to  the  case  by  mnch 
.Ctiudy  of  the  particular  instances*  Take,  for  instance,  the 
'ibstract  idea  of  a  gas.  Here  the  material  eludes  the  senses, 
and  cannot  be  represented   by  either  an  example^  or  an 
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outline,— like  a  mountain,  or  a  circle,  or  a  genus  of  plants 
Awl  if  the  in.livi.Iuiil  gases  are  so  difficiiTt  to  represent 
thr-nj  must  bo  a  similar  difficulty  in  attaining  an  idea  ol 
thr  ppi|M'rt\-  common  to  them  all  as  a  class.     A  case  of  tiia 
Jijifnr.;  ijiust  be  circumvented.    When  vre  have  asceitaineJ 
by  i-xn-iinwut  the  properties  of  one  gas,  such  as  the  air,  we 
ivrnni  tli./m  in  the  best  language  we  can  obtain,  br  com- 
j»;iris«»n   wiih   the  more  palpable  phenomena   of  solids  and 
lluirl.s.     \\\i  find  that  the  air  is  inert,  and  has  weight-  that 
it  i:^  iAnhtir,  like  a  spring:  but  that  it  is  extreni^lv 'h'^ht 
TiTiii^r  „tln.r  ^asos  we  find  similar  properties  to  hold  gwd. 
When,  JiuWfVf.T,   we  experiment  on  the  visible  vapour  of 
water,  wc  iiwl  im  absence  of  the  elastic  property  belon'^V 
V)  air  rind   iiivi.sible  steam ;    in  fact,  this    substance  \is 
ij"fbf/).'j  in  CMTniijuji  witli  Mcrifoim  bodie?,  but   liLjlitiie-s  or 
^ Dili! y  :   aii'i.  in   tin*  exi/rci.se  of  uur  dis'.Tetion,  we  think 
h  li'jlit  tn  r\,-]i\,l'  ft  fiviiji  tJK^  group,  and  embrace  toirr-thiT 
t'lily  ijin-w-  f|;.,t    hivo  the   prop-rty  of  ela.stioity,   or  "sp-.n- 
i.intiH]^  cxp.iji-i.'ii,  constituting  tliis  the  d.jtining  mark   or 
j|j»"  .-iIi.^iMi-t  i'j.-.i  ol'tbe  cla."fs. 

Ily  a   .-iiiiilar  J^^oe(^s.s  of  grnj)ing,   exi)erimt?nt,  and    the 
r\i],i..,'  t,i'  ji\,\'jinr]it,  the  sciciitilic  woi'ld   has  attained   to 
■:'»  M.'iri   r'.,i,r.|,iiun.s  of  tlie  sul'tlc  projn/rties  expressed  hv 
^'.11,    Kl^tilr'iiy,   CJicmical   nilijjity,   Crn-rcpriKluL-tinn.  ic 
'  '"■  'I'  liuifiojjs  r,r(|M'.sf*al(ribute.sanM.V)ii.stnifiiniis  lab.jriou-lv 
^^"''•'■''  ""I.     X.'vciih^'lcss,  tlie  means  of  dil'Lting  tlieni,  so 
''"■  -'^  Jii^  II.  ri  is  roiiccnicd,  is  still  by  the  ordinary  forces  of 
•'"'■'. 'h-'ij.  \\|,i\'I,  iM'iijg  iij)  to  tlie  view  various  facts,  exprt-s- 
"""••  '""^  '''Mni./in'sf.iis,    in  order  to  make  tentative  combi- 
"•'  '""'•    •'"•'    Hi.-.sr  jire  ;(ra(hiallv  injj)ruved  upon,   as  their 
""■  "'.^^''''''^^   <•>  the.  particular  phenumr-na  is  discovered  uu 
l';-^'^'""-'"""'-     Am  inh.|I,..t  weJl  versed  in  the  kind  of  conccn- 
. ,.  ,         .    .   '•'•  ""'  •""".^'  vigoioi.sly  in  th...  jvviviii.r  of  ihese 
•'-"■'.-...n.  1.  ,i„..n.llv  ,„,,i,i,.,l ,;,,.  ti.e  work     Xext  to 

ti.-  i-u;:;:;;;j;:::i;;::;:  '^  ^^^  --i-^  ^^  ^  --a.  or  of 


ABSTIIACTION. — INDUCTION. 


593 


Possessing  thus  the  material  of  the  construction  and  a 
clear  sense  of  the  tituess  or  iiotitness  of  each  new  tentative, 
the  operator  proceeds  to  ply  the  tliird  requisite  of  constmc- 
tiveness — trial  and  error — or  as  Newton  termed  it,  *  patient 
thought/  to  attain  the  desired  result.  This  power  of  patient 
thought  may  repose  upon  a  strong  bent  of  mind  towards 
the  subject  in  hand,  a  passion  or  fascination  for  the  peculiar 
class  of  ideas  concerned,  such  that  these  ideas  can  be 
detained  and  d%velt  upon  without  costing  effort.  The 
mathematical  mind,  in  addition  to  its  intellectual  aptitude 
for  retaining  and  recovering  mathematical  forma,  should  have 
this  congenial  liking  for  these  forms,  in  order  to  prepare  it  for 
original  disco ver)\  The  number  of  trials  necessary  to  arrive 
at  a  new  construction,  is  commonly  so  great,  that,  without 
something  of  an  aflectinn,  or  fascination^  for  the  suhjoct,  one 
grows  weary  of  the  task.  Tlie  patient  thought  of  the  natu* 
ralist»  desirous  of  rising  to  new  classitications,  grows  oat  of 
his  liking  for  the  subject,  which  makes  it  to  him  a  sweet 
morsel  rolled  under  the  tongue,  and  gives  an  eujoyment  even 
to  fruitless  endeavours.  This  is  the  evwHoTial  condition  of 
originality  of  mind  in  any  department  When  Xapnleon 
described  himself  as  *  un  homme  politiqm,^  we  are  Uy  inter- 
pret the  expression  as  implying  a  man  of  the  political  fibre  or 
gmin,  a  chamcter  whose  charm  of  existence  was  the  handling 
of  political  combinations,  so  that  his  mind  could  dwell  with 
ease  in  this  region  of  ideas, 

18,  What  has  been  said  above,  with  reference  to  the 
Abstractive  process  of  science,  applies  also  to  In»luction, — 
the  gene  rah' zing  of  propo^twns^  or  truths.  Tins  may  be  a 
simple  effort  of  the  reproductive  force  of  similarity*;  or  there 
may  be  wanted  a  constnictive  pix>cess  in  addition  In  gene-* 
rabzing  the  law  of  the  bending  of  light  in  passing  fix>m  one 
medium  to  another,  Snell  constructed  a  praposition  by  brin^^- 
ing  in  a  foreign  element*  namely,  the  geometrical  sines  of  the 


angles 


he  found  that  the  degree  of  bending  was  as  the  sine 


of  the  inclination  of  the  ray*     This  i$  a  good  example  of  the 
devices  required  to  attain  to  a  general  law,    A  mind  well 
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vorsed  in  such   foR^ign  elements,   apt  to  revive 
tlisiiuseJ  to  dwell  upon  thoirt,  will  be  the  most  lik| 
cr-ed  in  the  lirt|»i>y  letches  and  combinationa  that 
principles  af  scit^uce. 

19,  In  the  processes  of  Deduction,  by  which  , 
and  principles  are  applied  to  the  clearing  up 
caHeB,  and  to  the  solving  of  problems,  the  same 
process  has  often  to  be  introduced*  The  mind  beioj 
beforehand  with  the  principles  most  likely  for  tbl 
and  having  a  vigorous  power  of  similarity  in  t] 
iiicnbatea  in  patient  thought  over  the  problem,  try^ 
jecting,  until  at  last  the  proper  elements  come  togol 
view,  and  fall  into  their  places  in  a  fitting  combinaj 

The  vast  structure  of  the  mathematical  scii 
8ti  iking  example  of  coustructiveness,  as  distingiilj 
the  discoveries  of  mere  identification  through  t^ 
similarity.  In  Geometry,  in  Algehni,  in  the  highe! 
and  in  the  endless  devices  uf  refined  analysis,  } 
apparatus  perfectly  unpiijcedented,  Uie  result  of  a  ! 
of  artificial  constructions  for  the  working  out  of 
ends.  It  would  not  be  ditlicult  to  trace  out  the 
this  creative  euergy ;  the  mental  forces  involved  in  1 
other  than  those  that  we  have  dwelt  ujKjn. 

2(1  III  the  devices  of  ExperiinLtntid  science,  tq 
into  play  a  constructiveness  akin  to  invention  in  tU 
nianufacturea  The  air-pump,  for  exam])le,  is  an 
piece  of  constructive  ingenuity.  The  rimchine  alr« 
for  pumping  water  had  to  be  changed  and  adapted  i 
ca^e  of  air ;  and  it  was  necessary  that  some  one  w 
in  mechaiiie^il  expedients,  and  able  to  recall  theni 
hints  of  contiguity,  or  similarity,  should  go  tli^ 
tedious  coui-se  of  trials  that  &uch  a  case  requiiiKl.    |j 

Putting  together  the  applications  of  the  Retcul 
of  the  mind  in  Science  (Uontiguily,  §  70},  the  ei 
of  the  operations  of  Abstraction,  Induction,  and  ] 
(Similarity,  §  34-6),  and  what  has  now  been  said  ] 
uaLuie  of  the  Constructive  operation,  we  have  ai^ 
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as  complete  as  I  am  able  to  give,  of  the  composition  of  the 
Reaaoniug  faculty,  viewed  in  its  most  comprelieusive  appli- 
catioiL 

PRACTICAL  CONSTRUCTION 

21.  Tlie  region  of  inventions  for  the  pmctieal  ends  of  life 
might  be  traversed  for  illuslmtions  of  constrm.-tive  genius. 
Soi  the  department  of  administTative  capacity  in  every  class 
of  atlairSf  and  every  kind  of  business,  might  be  explored  with 
the  same  view. 

Not  one  of  the  leading  mental  peculiarities  above  kid 
down  as  applicable  to  scientific  construct iveness,  can  be  dis- 
pensed %vith  in  the  constructions  of  pnictice  : — ^the  intellectual 
store  of  ideas  applicable  to  the  s[)ecial  department ;  the 
powerful  action  of  the  associating  forces ;  a  very  clear  per- 
ception of  the  end,  in  other  words,  sound  jmlgmont ;  and, 
lastly,  that  patient  thought,  which  is  properly  an  entranced 
devotion  of  the  energies  to  the  sulycct  in  hand,  rendering 
application  to  it  spoutaneous  and  easy. 

With  reference  to  originality  in  all  departments^  whether 
science,  practice,  or  fine  art,  there  is  a  point  of  character  thot 
deserves  notice,  as  beiug  more  obvioualy  of  value  in  practical 
inventions  and  in  the  conduct  of  business  and  affairs — I  mean 
an  Active  turn,  or  a  profuseness  of  enei'gy,  put  forth  in  trials 
of  all  kinds  on  the  chance  of  making  lucky  hit^.  In  science, 
meditation  and  speculation  can  do  mnch,  but  in  practice,  a 
disptvsition  to  try  rxperiments  is  of  the  greatest  service. 
Nothing  less  than  a  fanaticism  of  experimentation  could  have 
given  birth  to  some  of  our  grandest  practical  combi nations. 
The  great  discovery  of  DagueiTe,  for  example,  could  not  have 
been  regularly  worked  out  by  any  systematic  and  orderly 
research  ;  there  was  no  way  but  to  stumble  on  it,  so  unlikely 
and  remote  were  the  actions  brought  togother  in  one  conseou- 
tivt!  process.  The  discovery  is  unaccoimtable,  until  we  learn 
that  the  author  had  l>een  devoting  himself  to  experiments  for 
improving  the  diorama,  and  thereby  got  deeply  involved  in 
trials  and  operations  far  removed  from  the  beaten  paths  uf 
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inquiry.  The  energy  that  prampts  to  endless  attempts  vai 
found  in  a  surprising' degi-ee  in  Kepler.  A  similar  untiring 
ener^^ — Ujc  union  of  au  active  U'tniMtnuiuuit  with  irit»fti^ 
fitscination  for  his  subjuct — appears  hi  the  character  of  Sir 
William  IlerscbeL  When  these  two  attributes  are  conjoined ; 
when  profuse  active  vipjour  oporate'j  on  a  field  that  has  aa 
tinceasiug  charm  for  thu  mind,  \ie  then  see  human  nature 
surpassing  itself 

The   invention  of   Daguen-e*   illustrates — by  a  modmi^ 
instance — tlie  probable  nieibod  ^'hereby  some  of  the  n»o«tl 
ancient  inventions  were  arrived  at    The   inventions  of  the 
scarlet  dye,  of  glass,  of  soap,  of  gunpowder,  could  have  cotnaJ 
only  by  accident ;  but  the  accident,  in  most  of  them,  would 
probably  fall  into  the  hands  of  men  engaged  in  uunierous 
trials  upon  the  materials   involved.     Intense  application,—  ] 
*days   of  watching',  night«  of  waking/ — wont  with   ancipnt| 
discoveries  us  well  as  with  modern.     In  the  historical  in- 
stances,  we  know   as    much.      The  ment^il  absorption 
Archimedes  is  a  proverb. 

A  remark  may  be  made  here,  applicable  alike  to  Science^ 
and  to  Practice,     Originality  in  cither  takes  two  forms — 01 
servation  tM*  Expt^ritnt'nt  on  the  one  han«l»  and  the  identifyingl 
processes  of  AbHtmction,  Induction,  ami   Deduction  on  the* 
other.     In  the  first,  the  bodily  activities  and  the  senses  ard 
requisite;  the  last  are  the  purely  intellectual  forces.     It  is  not  J 
by  high  intellectual  force  that  a  man  discovers  new  countries,! 
new  plants,  new  properties  of  objects ;  it  is  by  putting  fortbl 
an  unusual  force  of  nctivity,  adventure,  inquisitorial  and  per- 
severing scurch.     All  this  is  necessary  in  order  to  obtain  the 
observations  and  facts  in  the  lirst  instance ;  when  these  are 
collected  in  sufficient  number,  a  different  aptitude  is  brought 

•  The  wonil<^rful  pnrt  of  thij*  dinco^-rry  consHtd  in  tho  tuccofmors  of 
prooeMet  th»t  had  to  concur  in  ono  operation,  boforo  any  cflV^^t  c*-uld  iriiff, 
Unyini;  Ukon  ft  biIvlt  plutc,  iodino  ii  first  iiicd  to  coat  tho  lurfiico;  ih» 
Rurface  ia  Uien  exjKiffod  to  tho  ligbt^  hut  the  cfl«'ct  prriduct4  1$  nut  Apparent 
tin  the  pbiUi  h.is  been  immoTPed  in  tho  vnpoux*  of  mercury.  To  faU  upon 
Duch  a  combirmtioii,  without  any  chio  dcrivid  from  previous  knovrludgv,  an 
innumfirablQ  hcrict  of  fruittoN  triatfi  muat  huve  hetn  gooe  through. 
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to  bear.  By  identifying  and  assimilating  the  scattered 
materials,  general  propeities  and  general  truths  are  obtained, 
and  these  may  be  jjiished  deductively  into  new  applica- 
tions ;  in  all  which,  a  powerful  reach  of  Similarity  is  the 
main  requisite ;  and  this  may  be  owned  by  men  totally 
destitiite  uf  the  active  qualities  necessary  for  observation  and 
experiment. 

22.  The  present  topic  furnishes  a  good  opportunity  fur 
singling  out,  for  more  special  notice,  the  qtiality  of  mind 
known  by  the  name  of  Judgment  I  have  already  included 
a  clear  perception  of  the  end  to  be  served,  as  essential  to  a 
high  order  of  constructive  ingentiity,  simply  because  without 
this,  though  tliere  may  be  a  great  profusion  of  devices  and 
suggestions  bearing  upon  the  required  combination,  the 
fitting  result  is  really  not  arrived  at  Some  combination 
short  of  the  exigencies  of  the  case  is  acquiesced  in. 

The  various  regions  of  practice  differ  much  in  respect  of 
the  explicitness  of  the  signs  of  success.  In  some  things 
there  is  no  doubt  at  all  ;  we  all  know  when  we  have  mado 
a  good  dinner,  when  our  clothing  is  warm,  or  when  a  wound 
has  healed.  The  miller  knows  when  there  is  water  enough 
for  his  null,  and  the  trader  knows  when  he  him  found  out 
a  good  market.  The  end  in  those  cases  is  so  clear  and 
manifest  that  no  one  is  deluded  into  the  notion  of  having 
compassed  it,  if  such  be  nut  the  fact  But  in  more  complex 
affuirs,  where  perfect  success  is  unattainable,  there  is  room  for 
doubts  as  tu  the  degiee  actually  arrived  at  Thus  in  public 
administration  we  look  only  for  doing  good  in  a  consideraWo 
majority  of  instanceij,  and  it  is  often  easy  to  take  a  minority 
for  a  majority.  So  in  acting  upon  human  beings,  as  in  the  arts 
of  teaching,  adnsing,  directing,  persuading,  yve  may  suffer 
ourselves  to  fall  into  a  very  lax  judgment  of  what  we  have 
actually  achieved,  and  may  thus  rest  satisfied  with  easy  exer- 
tions and  !limsily-put-tog»:;ther  advices.  A  sound  judgment 
meaning  a  clear  and  precise  perception  of  what  is  really 
effected  by  the  contrivances  employed,  ia  tc>  be  looked  upon  as 
the  first  requisite  of  the  practical  man.     He  may  be  meagre  in 


[  the  f  1  nriili  of  §mim\  wHk  Urn  i44itfifi  Ihit  ii 
;  emform  to  llie  pka  of  tooM  oIlMr  pmrnm.  Thorn  k  m 
tJMt  emtm  cwnidgoMo  uumalof  moml  dfect  lo  «dl  «•  of 
iwtdlectiiil  adoplftlsoii ;  Ibo  gmiiK  vsy  to  Qlb«r  mm'n 
h&og  hy  oo  Dieom  iodiSmiU  to  oar  own  ftseliiigs. 

The  mlgoci  of  Speech  in  gidienl  would  pcoeeol 
BsptdkM  of  tlie  ooootmclnra  Mfytiiniwiii  ool  hithalo  dweH 
upon  in  oar  expoehioii.     A  ftoeot  epeeker 
▼ortMl  oombiuilioQs  odipted  lo  all  tfio  oxigeinioe  o( 
grmmntar.  taste,  and  cadonoe,  at  bat  as  the  voiee  can 
them,  ia  an  ot>j«?et  ioterestiJig  to  stiadjr  in  the  preaent 
nexion.     The  Italian  Impfoviaatori  fnniUh  a  stiU  lijgl 
oxample.     The  aofficientljr  rojrid  action  of  the  aasocialin{ 
forces  is  here  of  prime  importanoa     Beal  power  ia  m 
vii»uiiUy  iderttifit^  with  a  specific  pace  of  mental  movement 
n  nhvf  Adiuti  may  be  as  efTcctive  as  a  quick ;  but  in  thii 
parliculiir  iu^tance^  the  ready  revival  of  all  the  aasociationsl 
that  concur  in  the  common  stit;aui  ia  the  tuaiu  element  of 
suDC«;8a« 
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2^.  The  grand  peculiarity  of  the  case  now  to  be  con- 
sidered is  the  presence  of  an  emoiional  element  iu  tho 
combinations.  In  the  constmctions  nf  science  anti  of  prac- 
tice, a  certain  end  is  to  be  served— the  attainment  of  tnith, 
f»r  the  working  out  of  a  practical  result;  and  tlie  mind  has 
to  choose  means  suitable  to  those  ends,  according  to  the 
rigorous  laws  of  nature's  working.  A  builder  has  to  erect  a 
structure  that  will  defy  wind  and  frost,  and  accommodate  a 
certain  number  of  human  beings.  Nothing  must  enter  into 
his  i>lan  that  is  not  calculated  to  eHect  these  purposes*  The 
construction  is  considered  a  pure  etTurt  of  intellect,  because 
it  is  by  intellect  that  we  comprehend  the  laws  and  properties 
of  stone,  wood,  and  iron,  and  choose  out  and  combine  such 
materials  as  will  ser\'e  for  warmth  and  shelter.  Wo  should 
not  properly  call  this  operation  'imaginative/  altliough  there 
13  a  constructive  piocess  gone  through  ;  simply  because  no 
feeling  or  enjotion  enters  in  as  an  element,  excepting  the  one 
feeling  of  answering  a  practical  end.  Volition  there  is  iu 
abundance,  but  not  emotion  as  understood  in  the  coustructiva 
processes  of  the  imagination. 

Wlien,  however,  any  practical  construction^  such  as  a 
building,  in  addition  to  the  uses  of  shelter  and  accommoda- 
tion, is  intended  to  strike  the  refined  sensibilities  that  we 
term  the  feeling  of  the  beautiful,  the  gi-and,  the  picturesque^ 
a  turn  must  be  given  to  the  plan  so  as  to  involve  this  other 
rud.  Here  we  have  emotion  viewed  in  a  certain  narrow  sense, 
as  exclusive  of  direct  utility  for  the  wants  and  nect.^sities  of 
life,  We  possess  feelings  of  warmth,  of  repletion,  of  rejKJse ; 
but  these  are  not  consulted  in  line  art.  The  securing  such 
pleasures  as  these,  and  the  warding  off  the  opposite  pains^ 
iind  all  pains  connected  with  our  physical  organs,  are  among 
the  ends  of  practical  art.  Wlieu  these  pniclical  ends  are 
8ecuix»d»  there  are  other  feelings  and  sentiments  belonging  to 
human  nature  that  can  be  touched  in  a  way  to  increase  the 
sum  of  human  happiness.     These  are  variously  called  tlie 
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pleasurefi  of  Taste,  llie  tfsthetic  s€usibilitie8>  tho  emotions  o( 
Fine  Art ;  and  cumbinutiona  shaped  witb  the  view  of  gratify- 
iog  them  are  callod  artistic,  R'sthrtic,  or  itaa^nativt  f^m\m\* 
tions.  In  all  such  comp<Jsitioiu,  an  element  of  relined  emotion 
18  the  regulating  powcr»  the  all  in  all  of  the  creative  effort* 
24  in  adducing  examples  of  combinations  controlled  l)f 

•  Tlw  following  piiiigg  wCU  aid  lai  in  worlcing  out   ih^?  di-4t3f>rtinn 
^'^ttwoeo  thn  coxutrucUon*  of  imagitiitioa  Bud  the  coiurtructionii   oi  «<»Qce 

and  prACtioe  i.  — 

*  Thti  trmiot  of  one  cIam  differ  from  IhoM  of  anothor,  the  tniai  ^  tht 
merchuit  for  examplA,  fotun  thoae  of  the  lawyer,  not  m  thii,  that  tha  idcM 
follow  one  another  by  any  other  law,  in  the  mind  of  tha  otko,  and  the  numl 
of  tha  other  i  thoj  follow  by  th«  ■ame  lawi  exjtcily ;  and  aro  aqually  oofo- 
po«ad  of  ideaft,  mixed  indeed  with  •enAationa,  in  lh«  mindt  of  both.  Tht 
diffcranco  conaisti  in  thi«,  that  tho  ideas  which  flow  in  th«ir  minds>  tad 
oonpoao  their  trains,  are  ideas  ol  different  thio^.  Th«  idoaa  <*(  the  U«y«r 
an  idota  of  the  li^gal  |Kroniion\  formi,  and  diotincttona,  and  of  Uu*  a^oai^ 
bodily  and  mental,  about  which  he  is  oon^eraant.  Tho  ideas  uf  the  tnerehaat 
are  equally  ideas  of  the  objects  and  operatiomtr  about  which  he  ii  oOnoeroad^ 
and  the  ands  towards  which  hit  action >  are  directed ;  but  tho  obfecta  lad 
operations  thomsdvea  are  remarkably  diHurent  The  trains  of  po^  aUn, 
do  not  diflbr  f^m  the  trains  of  other  mcnn,  but  perfectly  aifrae  with  thstt 
in  this,  that  they  are  composed  of  ideas,  nni  that  those  ideaa  su(x;eed  ons 
attotbaTi  aooonltng  in  tho  tarnn  Uw»,  in  their*  and  in  oth<?r  mindi.  TKey 
ara  ideas^  howtxtr,  of  rorj'  dilTermt  things.  Tho  ideai  of  the  poet  are  idess 
of  aU  that  is  most  lovely  and  striking  in  the  vi«bla  appearance  of  ntlurfi^ 
and  of  aU  that  is  moit  interesting  in  the  actions  and  affections  of  humsal 
beings.  It  thus,  however,  appears  most  manifoctly,  that  the  trains  of  poeta 
differ  from  thoae  of  other  men  in  no  other  way,  than  thoeo  of  other  msn 
diffiw  firom  one  anoth*;r ;  that  they  difftjT  from  thom  by  thiii  only,  that  tht 
ideas  of  which  they  are  composed,  are  ideas  of  different  things.  l*bare  \$  olsoii 
nothing  surprising  in  thi%  that»  bdng  trains  of  ploasunible  ideas, 
should  have  attracted  a  peculiar  degree  of  attention  \  and  in  ao  loarly  age^ 
when  poetry  was  the  only  litoratnre,  shoold  hare  been  thought  worthy  of  • 
more  particular  naming,  than  the  trains  of  any  other  class.  Thene 
seem  to  account  for  a  eort  of  appropriation  of  the  name  Imagination  to  the 
trains  of  the  poet.  An  additional  ivsson  may  be  seen  in  anothiar  qowb^ 
stance,  which  also  affivrds  an  intert^ting  illustration  of  a  law»of  asiociation 
already  propounded ;  namely,  tho  obssuration  of  the  anteoodent  part  of  a 
train,  which  leads  to  a  subsequent,  more  interesting  Uian  itacll  In  the  caia 
of  tho  lawyer,  the  train  loads  to  a  decision  fivonrahte  to  the  aido  which  be 
ad%*ocates.  The  tmin  has  nothing  pleasurable  in  itself.  The  pleasure 
derived  &oro  the  end.  The  aame  is  the  ease  with  the  merchant  llts 
are  direoted  to  a  particular  end.    And  it  ia  tho  end  alona  which  givae 
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tm  omotional  element,  I  shall  not  conBiie  myself  to  the 
narrowest  class  of  artistic  leeliiigs,  the  feelings  of  Tixste 
properly  so  called  ;  the  fact  being  that,  even  in  the  creations 
of  the  artisti  all  the  strong  eniottous  may  come  in  to  swell 
the  current  of  interest,  excepting  only  a  few  of  the  moi'e 
exclusively  animal  fei^lings.    Rage,  terror,  tenderness,  egotism, 


ratiie  to  the  train.  The  end  of  the  metaphysical,  and  tho  ond  of  the  mathe* 
matical  inquirer  is  the  diAcovory  of  truth ;  their  trains  are  directed  to  that 
object ;  and  iire,  or  are  not,  a  souroo  of  pleaaure,  a»  that  end  ia,  or  is  not* 
allmoed.  But  tho  case  is  perft'cily  difftTetii  with  the  poot.  His  trdin  is  ita 
own  end.  It  is  nil  dilighlful,  or  the  purpose  is  fruatriite,  FrJtu  tho 
estaUialjed  liiws  of  tuis  .cijiUon,  this  consequence  unavoid»ibly  followed  ;  that, 
in  tho  case  of  the  trains  of  thoae  other  cl'iases,  the  interest  of  which  was 
oonccntratcd  in  tho  end,  attention  was  withdruwn  from  tho  train  by  being 
fixed  on  the  end,  that,  in  iha  case  of  the  poet,  on  the  other  hand,  the  train 
itself  bt^ing  the  onlj  object,  and  that  pleasurable,  the  attention  was  whoHy 
fixed  upon  the  train ;  thai  hence  the  train  of  the  pout  was  provided  with  a 
name ;  that^  in  the  cases  of  the  trains  of  othor  men,  where  tho  end  only  wsa 
interesting^,  it  wns  thought  enough  that  the  end  itself  should  bo  named,  the 
train  wss  neglected. 

*  In  conformity  with  this  observation,  we  find  that  whoro^-er  thore  is  a 
train  which  leads  to  nothing  beyond  itSL4f,  and  has  any  pretension  to  tho 
character  of  pleasurable  (the  various  kinds  of  reveriep  for  ezampttj)  it  is 
allowed  the  name  of  Imagination.  Thus  we  say  that  Botuseau  indulged  his 
imagination,  when,  as  he  himeklf  describes  it,  lying  on  hit  bttck,  in  his  honU 
on  the  Utile  kke  of  Vienm?,  he  delivered  himself  up  for  hours  U>  trains,  af 
which,  he  says,  the  pleasure  surpassed  every  other  eiyoymeot. 

*  Professor  Du^d  Stewart  has  given  to  the  word  Imagtnatioii  a  teoh- 
nioal  meaning,  without,  as  it  appears  to  me,  any  oorrtisponding  advantage. 
He  cundnes  it  to  the  trasea  in  which  tho  mind  forms  new  combinations ',  or, 
as  be  cadis  them,  creations  ;  timi  is,  to  cases  in  which  the  ideas  which  oomposa 
the  train  do  not  come  together  in  the  same  combinations  m  which  sensationa 
had  over  been  received.  But  this  is  no  specific  diflersnoe.  This  happens  in 
every  train  of  any  con^dembte  length,  whether  directed  to  any  end,  or  not 
to  direeted.  It  is  implied  in  every  wish  of  the  child  to  fly,  or  to  jump  over 
the  house ;  in  a  large  proportion  of  all  his  pkyful  vxpr«s.«iiou8,  as  puss  tn 
boots,  a  hog  in  armour,  a  monkey  prceiching,  and  so  on,  U  in  manifested  in 
perfection  in  every  dream*  II  is  wtll  known  that,  for  tho  diwovery  of  truths 
in  philosophy,  there  is  a  demand  for  new  trains  of  thought,  multitudes  of 
wkiich  pass  in  review  before  tho  mind^  are  contempUted,  and  rcjoctod,  before 
the  happy  combination  is  attained,  in  which  the  discovery  is  involved.  If 
imagination  consists  in  bringing  trains  before  the  mind  invohing  a  number 
of  new  combinations,  imagination  is  probably  more  the  occupation  of  tb* 
philoeopber  than  of  the  poet.'— Mill's  Anahfsi*,  vol  \.  p.  I9i. 
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ure  not  sesthetic  emotions,  but  still  the  artist  uses  them  in ' 
liis  crvrnpositiODSu  I  eliould  also  remark  that  the  inflaenoe 
of  the  emotions,  while  just  and  legitinmte  in  the  artistic] 
Gpheru,  is  usually  a  source  of  corruption  and  bias  in  the 
comhtttatious  that  have  truth  or  practice  fur  tli*jir  end.  This 
is  what  is  meant  by  saying  that  imagiiiation  is  not  to  occtt]iy 
the  place  of  judgment  and  I'easou. 

The  emotion  of  Terror  gives  a  character  to  all  the  IdeM 
or  notions  formed  under  the  influence  of  the  feeling.    A  man  j 
onee  thonni^hly  terrified  sc^^s  only  objects  of  dread.     It  ii] 
ditticult   to   tbrni  any   combinations   free   uf   tliis   elemetic] 
Ohosts  and   hobgoblins  fill  the  imagination   of  the  6Ui)er< 
SfciliouSp  while  more  substantial  forms  of  evil  haunt  a  mimll 
miaflbcted  by  the  dr^ad  of  the  supernatural*     Tlie  temticdj 
imagination  is  powerful  to  form  creations  of  terror,  such  ail 
may  i>rove  an  inten*sting  excitement  to  the  cool  spectator, 
hut  which  are  also  likely  to  vitiate  the  truth  of  any  narm-g 
tive  of  matter  of  fact  given  out  under  the  influence  of 
moment      Hence  the  accounts   that  a  terror-stricken  andl 
touted  anny  relate  as  to  the  numbers  and   power  of  the' 
wmof  on  its  heels ;  hence  tho  exaggerations  that  prevail  m 
Uie  poUic  mind  ou  occasions  of  popular  panic     We  see  th«  J 
fowm  «f  ao  emotion,  not  merely  to  give  its  own  character  to  ' 
the  euDeepliotis  formed  on  all  subjects,  but  to  induce  belief 
in  the  full  and  exact  reality  of  such  conceptions. 

With  neCermoo  to  examples  of  const  ructivenesa  of  the 
class  now  aJUed,  I  may  appeal  the  remark  already  made;  ta 
the  eflWct  that  no  new  t»rinciple  of  association  is  at  work  ia 
makiii^  an  original  combination ;  the  only  thing  requiatle 
bei^g  the  presetiee  or  ooncurrence  of  the  proper  ingredients 
aa  (umished  by  tlie  working  of  Contiguity  and  Similarity 
WbeQ  tbeee  t^gredienla  appear  in  iM  mind  together,  they 
fidl  into  tb^  plaoaa  aa  a  matter  of  ooutia  In  the  present 
and  in  all  imaginative  or  emotion-ruled  combiaa- 
.  tbe  lawa  of  aaseciaiion  can  be  proved  to  be  auffident  to 
fimiab  tbe  oonikilaeiita  of  Uie  oombinatioa ;  for  we  know 
that  each  atioi^  feeling  or  poaaion  ha\  aasocialed  with  it  in 


gml 


IMAGINATIOK  EXlIMrLITIKD, 


603 


P 


the  mind,  a  large  number  of  kindred  objects,  in  consequence 
of  the  previous  frequent  companionship  of  such  objects  with 
the  feeling.  The  passion  of  terror  is  connected  with  the 
things  that  have  roused  the  feeling  in  the  course  of  each 
one's  experience  ;  one  man  has  associations  between  it  and  a 
cruel  parent  or  master,  another  with  money  losses,  a  third 
with  attacks  of  iUness,  a  fourth  with  defamation,  a  fifth  with 
religious  workings ;  and  most  men  are  familiar  with  a 
plurality  of  causes  of  dread*  When,  therefore,  the  feeling  is 
once  excited,  no  matter  how,  these  often-experienced  adjuncts 
start  up  and  possess  the  mind,  and  mix  themselves  with 
the  other  ideas  of  the  situation,  so  as  to  constitute  a  medley 
or  compound  of  images,  with  terror  as  the  predominating 
tone.  Seeing  the  appioach  of  a  hurried  messenger  with 
distracted  countenance,  the  trader's  mind  is  already  full  of 
disasters  at  sea  or  defiressions  of  the  market,  the  parent  of  a 
fioldier  is  made  to  think  of  the  calamities  of  warfare,  the 
usurper  is  ready  ^^itli  the  anticipation  of  a  popular  rising. 

An  exactly  parallel  illustration  might  be  given  from  the 
passion  of  Anger.  Once  roused,  tliis  passion  resusciUites  the 
objects  in  harmony  with  it,  and  puts  together  combinations 
wherein  tht!se  enter  as  elements.  The  fanaticism  of  rage  and 
hatred  ascribes  every  diabolical  impulse  to  the  unfortunate 
object  of  the  feeling ;  all  the  things  that  have  customarily 
inspired  anger  ai'o  brought  forward  by  contiguous  association, 
and  the  instigator  of  the  present  outburst  is  looked  on  as 
guilt)'  of  innumerable  eiiuies,  in  addition  to  the  offence  of 
the  moment  This  is  an  extreme  case,  but  not  uncxanjpled 
in  the  history  of  the  world,  Party-rage  brands  opjKtneuta 
with  the  most  unheard-of  crimes;  tlie  term,  •calunmy/  ex- 
presses this  surplus  of  accusation  against  those  that  have 
excited  the  passion  of  hat^. 

25.  The  purely  Egotistic  feelings  are  renuirkablc  for  the 
superstructure  of  imnginative  creations  that  they  cati  rear. 
Self-complacency  suggests  merits  and  virtues,  and  constructa 
an  estimate  of  self  most  flattering.  Vanity  sets  up  pictures 
of  admiring  assemblies  and  devoted  woi'shippeiu     But  moat 
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an  effort  of  laboured  constractiveness.  The  foregone  associa- 
tions with  the  feeling  are  so  copious,  that  they  present  them- 
selves freely  for  any  purpose.  Construction  is  easy  where 
tnaterjals  are  abundant  and  the  couditions  few  :  the  owner  of 
the  croekery-basket  had  amassed  pictures  of  happiness  and 
fjmndeur,  which  required  only  to  be.  cast  into  a  consecutive 
order  to  make  his  epic,  and  an  extempore  ell'ort  wns  enouj^h 
ftir  this.  The  only  condition  was  to  satisfy  one  feeliog ;  all 
restrictions  were  tbro^sn  aside,  and  he  had  plenty  of  iuiaj^ij 
to  suit  the  single  emotion  that  lorded  it  over  his  dream. 
Very  diflei^nt  would  have  been  the  pace  of  his  execution,  if 
he  had  insisted  that  this  foreshadowing  of  his  career  should 
be  in  accordance  with  tlie  stern  experience  of  human  life  ;  if 
his  picture  should  have  been  rec^ulated  by  natural  calculation, 
fonndcil  on  known  realities,  This  would  have  dried  up  his 
facility  in  a  monicut ;  he  would  then  liave  been  in  the  con- 
trasted position,  above  described,  of  the  man  of  science,  or 
the  man  of  business  ;  a  feeling  niit^ht  have  still  been  the  end, 
but  purely  intellectual  estimates  of  the  facts  and  laws  of  the 
world  Wcmld  have  entered  into  his  construction  of  the  means. 
The  reconciliation  of  his  desires  with  the  resources  of  his 
position  would  have  been  as  arduous  as  a  string  of  airy 
succes&es  was  easy.  Tlie  process  might  have  had  ever  so 
much  of  the  constructive  intellect,  and  the  combination 
might  have  been  ever  so  original ;  btit  the  term  '  imagination ' 
would  no  longer  be  used  to  describe  it, 

26.  The  Fine  Art  emotions,  properly  so  called,  the 
emotions  of  harmony,  beauty,  sublimity,  picturesqaeness, 
pathos,  Imniour,  become  tissociatcd,  in  the  artistic  mind,  with 
the  objects  that  radiate  the  influence  on  the  beholder.  From 
the  materials  thus  stoi-ed  up  and  reproduced  by  association 
the  artist  makes  his  constructions.  I  have  in  a  former 
chapter  (Contiguity,  §  75)  adverted  to  the  mentiil  ecjuip- 
n*ent  suitable  to  the  artist  in  any  department ;  ami  it  is 
scarcely  necessary  to  repeat,  what  I  have  endeavoured  to 
illnstmte*  througliout  tlie  present  chapter^  that,  when  all  the 
elementa  are  present  that  tit  into  a  particular  construction, 
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tliey  will  take  their  places  as  a  matter  of  cnuifa 
labour  consifct.i  in  getting  up  the  constiluent  jiartsj  IVmn 
repositories  of  the  mind,  and  in  choosing  and  rejectbg  un 
the  end  in  view  is  completely  answered.  liecauac 
inmginations  of  a  dreamer  are  easy  and  fluent,  it  doe«  m 
follow  tlittt  the  imaginations  of  a  musician,  an  architect^  or 
poet,  shall  be  equally  easy,  although  in  principle  the  satwe 
being  governed  by  an  enicition  powerfully  developed  iiti*l 
richly  associated  with  maieriaL  The  artist  has  more  striri- 
gent  conditions  to  fulfil  than  the  dreamer.  He  has  to  satial 
the  reigning  feeling  of  his  piece, — the  melody,  liannoii; 
{lathos,  humour,  of  the  composition ;  he  has  also  to 
this  effect  apparent  to  the  miuds  of  others ;  he  has  moreovi 
to  exclndo  many  efrects  discordant  to  the  taste  of  his  ou 
ence  ;  and,  if  his  work  Ija  the  deeomtion  of  some  object 
common  usefulness,  he  has  to  save  the  utilitiea  while 
senreh  of  the  amenities.  Every  new  restriction  adds  to 
ditlieulty  of  a  eoinbining  eflbrt ;  and  an  artist  may  be 
trammelled  with  conditions,  that  the  exercise  of  imaginati 
shall  be  rendered  as  hihorious  as  any  construction  of  the 
reason.  To  call  up  combinations  that  produce  powerful  am 
rich  eflfects  upon  the  minds  of  men  is  not  easy  in  any  ait; 
but  the  gathered  abundance  of  the  artistic  iotellect  is  I 
secret  of  the  power.  The  more  rich  the  granary  of  materi 
the  more  is  the  artist  prepared  to  subtnit  to  the  numerui 
conditions  involved  in  a  really  great  performanca 

27.  I  do  not  purpose  at  present  to  enter  upon  a  minui 
illustration  of  the  mental  processes  of  art-constructioi 
Not  only  would  a  large  space  be  requisite  for  sprca^ling  out 
the  examples  in  detail,  but  there  would  soon  come  to 
involved  a  strenuous  polemical  discussion,  in  consequence 
the  prevalence  of  theories  of  art  that  seem  to  me  erroneous. 
Conceiving,  as  T  do,  that  the  first  olijeet  of  an  artist  is 
gratify  the  feelings  of  taste,  or  the  proper  aesthetic  emotio: 
I  cannot  assent  to  the  current  maxim  that  nature  is  1: 
standard,  or  truth  his  chief  end.  On  the  contmr}',  I  belie 
that  these  are  precisely  the  conditions  of  the  scientific 
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he  it  is  that  should  never  deviate  fmm  nature,  and  that 
fihonid  care  for  truth  before  all  other  thiugs.  The  artist's 
standard  is  feeling,  his  end  is  refined  pleasure ;  he  goes  to 
nature,  and  select^s  what  chimes  in  with  his  feeUngs  f>f 
artistic  efl'ect,  and  passes  by  the  rest  He  is  not  even  bound 
to  adhere  to  nature  in  her  very  choicest  disphiys  ;  his  own 
taste  being  the  touchstone,  he  alters  the  originals  at  his  will. 
The  scientific  man,  on  the  other  hand,  must  embrace  every 

tfact  with  open  arms ;  the  most  nauseous  fungus,  the  most 
loathsome  reptile,  the  most  pestilential  vapour,  must  be 
scanned  and  set  forth  in  all  its  details. 
The  amount  of  regard  that  the  artist  shows  to  truth,  so 
far  as  I  am  able  to  judge,  is  nearly  as  follows.  In  tlie  purtjly 
effusive  arts,  such  as  music  or  the  dance,  truth  and  nature  are 
totally  in^elevant ;  the  artist's  feeling,  and  the  gratification  of 
tlie  senses  of  mankind  generally,  are  the  sole  criterion  of  the 
■effect  So,  in  the  fancies  of  decorative  art,  nature  has  very 
little  place  ;  suggestions  are  occasionally  derived  from  natural 
objects,  but  no  one  is  bound  to  adopt  mure  of  these  than  good 
taste  may  allow.  Nobody  talks  of  the  design  of  a  calico  as 
being  true  to  nature  ;  \i  is  enough  if  it  please  the  eye.  '  Art 
is  ait  because  it  is  not  nature,*  The  artist  provides  dainties 
not  to  be  found  in  nature.  There  are,  however,  certain 
departments  of  ait  that  differ  considerably  from  music  an<l 
fanciful  decoration,  in  this  respect,  namely,  that  the  basis  of 
the  composition  is  generally  something  actual,  or  something 
derived  fmm  the  existing  realities  of  nature  or  life.  Such  are 
painting,  poetry,  and  romanca  In  these,  nature  gives  the 
6ul»ject,  and  the  artistic  genius  the  adornment  Now, 
although,  in  their  case  also,  the  gratification  of  the  senses  and 
the  aesthetic  sensibilities  is  still  the  aim  of  the  artist,  he  has 
to  show  a  certain  decent  respect  to  our  experience  of  reality 
in  the  management  of  his  subject ;  this  not  being  purely 
imaginary,  like  the  figures  of  a  calico,  but  chosen  from  the 
world  of  reality.  Hence,  when  a  painter  makes  choice  of  the 
human  figure,  in  order  to  display  his  harmonies  of  colour, 
and  beauties  of  form,  and  picturesqueness  of  gi^oupbg, — ha 
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to  take  out  the  sting  from  pleasure,  and  to  avoid  corrupting 
our  notions  of  reality,  while  f^ratifying  our  artistic  sensibilities. 
A  sober  modern  romancist  does  not  outrage  the  pix>habilities 
of  human  life,  nor  excite  delusive  and  extravagant  hopes,  tu 
the  manner  of  the  middle-age  romancea.  The  change  13  in  a 
good  direction. 

Nevertheless,  there  is,  and  always  will  be,  a  distinction 
between  the  degree  of  truth  attainable  by  an  artist,  and  the 
degree  of  truth  attained  by  a  man  of  science  or  a  man  of 
business,  Tlie  poet,  let  him  desire  it  never  so  much,  cannot 
study  realities  with  an  undivided  attention.  Hia  rciiders  do 
not  desire  truth  simply  for  its  own  sake ;  neither  will  they 
accept  it  in  the  severe  forms  of  an  accurate  terminology. 
The  scientific  man  has  not  wantonly  created  the  diagrams  of 
Euclid,  the  symbols  of  Algebm,  or  the  jargon  of  technical 
Anatomy ;  he  was  forced  into  thojse  repulsive  elements, 
because,  in  no  other  way,  could  he  seize  the  realities  of 
nature  with  precision.  It  cannot  be  supposed  that  the  utTimst 
plenitude  of  |>oelic  genius  shall  evt^'  be  able  to  represent  tlio 
world  faithfully,  by  discarding  all  these  devices  in  favour  of 
flowery  ornament  and  melodious  metre*  We  ought  not  to 
look  to  an  artist  to  guide  us  to  truth ;  it  is  enougli  for  him 
that  he  do  not  mis-guide  ua 
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PSYCHOLOGY  OF  AKISTOTLE. 

To  tiodersfAnd  Ansiot1e*s  Psycliolo^,  we  must  look  at  It  in 
oomparison  with  the  views  of  other  ancient  Grpek  p!nlr*sopherf 
oa  the  8ume  subject,  as  far  as  our  knowledge  will  permit  Of 
these  ancient  philosophers,  none  have  been  preserved  to  us 
except  Plato,  and  to  a  certain  extent  Epikiiraei,  reckoning  tho 
poem  rjf  Lacrelius  as  a  complement  to  tbo  epistolary  runmants  of 
Kpikuros  himself.  The  predecessors  of  Aristotle  (^part  from 
Plato)  are  known  only  through  small  fmgmenU  from  themselves, 
and  imperfect  notices  bj  others ;  among  which  notices  the  best 
are  from  Aristotle  himself. 

In  the  Timo-ns  of  Plato,  we  find  Paycholoffy^  in  a  verjr  large 
and  Gomprchonsive  sense,  identified  with  Kosmology*  The 
Kosmos,  a  scheme  of  rotat-ory  spheres,  has  both  a  sonl  and  a 
body  : — of  tlie  two,  tho  sonl  is  the  prior,  gninder,  and  pre* 
dominant,  though  both  of  them  are  constracted  or  pat  together 
by  the  Divine  Architect  or  Deminrgns.  The  KoHttiical  son!, 
rooted  at  the  centre,  and  stretched  from  thence  through  and 
aronnd  the  whole,  is  indued  with  self-movement,  and  willi  the 
power  of  initiating  movement  in  the  Koamical  body  :  moreover, 
being  cognitive  as  well  as  motive,  it  includes  in  itself  three 
iugrediouts  mixed  togt^ther:^ — L  The  Same — the  indivisible  and 
unchangeable  etisenee  of  Ideas;  2.  The  Diverse — the  Ptuml— 
the  divisible  bodies  or  elements ;  3.  A  third  oompoaod,  formed  of 
both  these  ingredienta  melted  into  one.  A«  the  Kosmica]  Sonl 
is  inttmded  to  know  all  the  three — Idem,  Diversom,  and  Idem 
with  Divenmm  in  one;  »o  it  most  oomprise  in  its  own  natare 
all   the  three  ingredientfli  aeoording  to  the  received   Axiom— 
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lake  Imows  liko — like  U  known  bj  like.^  Tbi?  incpnodlcmU  i 
blended  togetlicr  nocording  to  ii  scale  of  harmonic  proporttim. 
The  element  Idem  is  pb&cetl  in  an  even  and  andiridcd  rotsliun 
of  the  otiter  or  Rtdorcal  spheres  of  the  Kosmos ;  the  ekmt 
Divert ura  is  distribntod  among  the  rotations,  lUI  obliqot^  of  tl 
liTvcn  interior  phinetarj  spheres,  that  is,  Uie  five  planets,  witJi  ih 
San  and  Moon.  ImprtaasionB  of  identity  and  divarsitr,  dcri?» 
either  from  the  ideal  and  indiTiiiiblo,  or  &om  ibo  senidhle  id 
divifiiUi^  ore  thus  circuiutt?d  by  tho  kutimtoal  ftonJ  thnmghout  ill 
own  entire  range,  yet  witbont  either  voioe  or  aoond.  Ilea 
and  Science  an»  propagated  by  thu  Circle  of  Idem :  Seoso  a&^ 
Opinlun,  by  tboae  of  Diver&om.  When  tho«e  laat-mcntiOQcx 
Circles  are  in  right  movejnetnti  the  opiojons  ciroulatod  are  1 
and  trostworthy* 

It  ig  thnii  that  Plato  begins  hia  Psycholog'y  with  &)9mo1o^| 
the  KosmoA  h  in  his  vicvf  a  Divine  Immortal  being  or  i 
oompoiied   of   a  flpherical   rotatory   body   and  a   rational  aoolJ 
oogniti^e  as  well  as  motirei     Among  the  tenants  of  this  Kosuogl 
are  inclnded,  not  only  gods,  who  dwell  ia   the   peripheral  or 
celestial   re^ionA,  but  also  men,  bird?,  qnndnipcdn,  and  fishes* 
Thefte  fu»r  itihabitthe  more  contral  or  lower  ix^giotis  of  air,  earth 
%nd  water*     In  describing  men  and  the  inferior  ammals* 
takes  his  do])artare  from  the  didne  Kosmos,  and  proee>  '     ' 
wards  by  snoocssiire  stages  of  increasing  degeneracy  au 
tion.    The  craniom  of  man  was  constrocted  as  a  little  Koamu 
incleding  in  itself  an  imraortal  rational  soqI,  composed  of  tb 
name  m/LteriaU,  though  dilnt'ed  and  fid ii Item  143 d,  wa  the  kosmlo 
iMuil ;  and  moving  with  the  like  rotations^  though  distarbed  aq 
irregular,  suited  to  a  rationnl  souL     Thia  cranium,  for  wise  poS 
poees  which  Phito  indicat^ps,  was  derated  by  the  gods  upon 
tall  body,  with  nttacbed  lirabs  for  motion  in  dilTorout  dlrectiona- 
forward,  buckward,  upward,  downward,  t.o  the  right  and  lefLf 
Within  thi^  body  were  included  two  inferior  and  mortal  soultl 
one  in  the  tboraoto  region  near  the  heart,  tho  other  lower  ilov 
below  the  diuphrugm,  in  the  abdominal  region ;  but  both  of  the 
fastened  or  rooted  in  the  spinal  marrow  or  cui*d,  which  formed  • 
coutlnQous  lino  with  the  brain  above.      Thc^  two  soals 

*  Seo  this  dcK^triao  of  thu  TiRumit  mor«  fally  pxpotmiM  in 
'Fkto  nnd  this  Othor  ComTmniona  of  Hikrat^t*,'  Vol.  Ilt.^c  S6«  p,  ZoO*J 
t  riftto,  Timjcu*,  p,  Ii  t.  i  UroU?*^  VUio^  Vul  III,,  c.  30,  p, 
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both  emotionsil  ;  tbo  Ingher  or  thoracic  sonl  being  tho  eeat  of 
cimmgo,  energy,  anger,  &c,,  while  to  the  lower  or  abdominal  soul 
belonged  appetite,  desires,  love  of  gain,  &c.  Both  of  them  were 
intended  as  companions  and  adjuncts,  yot  in  the  relation  orde|)«Dd- 
ence  and  obedience,  to  the  rational  soul  iq  the  cranium  abo?e ; 
which,  though  anavoidablj  debased  and  perturbed  by  »ueh  unwor- 
thy cottipimionship,  was  protected  partially  against  the  contagion 
by  thediiference  of  location — the  nock  being  built  np  as  an  isthmns 
of  separation  between  the  two.  The  thnracic  soul,  tbj  seat  of 
courage,  was  placed  nearer  to  the  head,  in  order  that  it  mi^jbt  bo 
the  mediutn  for  transmitting  inllueuue  from  the  cranial  soul  above, 
to  the  abdominal  soul  below ;  which  last  was  at  once  the  leofit 
worthy  and  the  most  difficult  to  controL  The  heart,  being  the 
initial  point  of  the  veins,  received  the  orders  and  inspirations  nf 
the  cranial  soul,  transmitting  them  onward  throngh  its  mauf 
blood-chanaels  to  all  the  sensitive  parts  of  the  body ;  which  wyr© 
thus  rendered  obedient,  as  far  as  possible,  to  the  tiuthority  nf 
man's  rational  nature.^  The  unity  or  communication  of  the 
ibreo  souls  was  kept  np  through  the  continuity  ot  the  dcrebro- 
spinal  column. 

But  though,  by  these  arrangements,  the  higher  aou)  in  the 
cranium  was  enabled  to  control  to  a  certain  extent  iti>  inferior 
allies,  it  was  itself  much  disturbed  and  contaminated  by  their 
reaction.  The  violence  of  passion  and  appetite,  the  constant 
proces,ses  of  nutrition  and  sensation  pervading  the  whole  oody, 
the  multifarious  movements  of  the  limbs  and  trunk,  in  all 
varieties  of  direction, ^ — ^these  causes  all  contributed  to  agitate  and 
to  confuse  the  rotations  of  the  ci*anijl  soul,  perverting  the  arith- 
metical proportions  and  harmony  belonging  to  them.  The 
Circles  of  Same  and  Diverse  were  made  to  convey  false  informa- 
tion; and  the  soul,  Tor  i^ome  time  after  its  Brst  junction  with  the 
body,  became  destitute  of  intelligcnce.f  In  mature  life,  indeed, 
tho  violonoe  of  the  disturbing  causes  abates,  and  the  man  may 
become  more  and  more  intelligent,  especially  if  placed  under 
appropriate  training  and  edueation.  But  in  many  causes,  no 
such  improvement  took  place ;  and  tlie  rational  soul  of  man  wtm 
irrwovembly  spoiled ;  so  that  new  and  worse  breeds  wore  formed, 
by  successive  steps  of  degeneracy,      Tho   0rst  stage,   and  tho 

•  PUto,  Tioiioiu,  p.  70;  Ortit«*«  VlatA,  Vol  UL,  p.  2TI-*/72. 
t  l*Uto,  Ticiueut,  t .  43-44  ;  Urvt«'«  PUW,  VuL  IIL,  y,  2  >2-264w 
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IcAsi  funount  of  dogoneracy,  mm  exhibited  iji  the  formaiioti  of 
woman— the  original  typo  of  roaa  not  having  iuclmlod  direnity 
of  sex*  By  farther  steps  of  degradation,  in  difiRercnt  wikyii,  tha 
inferior  aninmls  wcro  formed — V>ird8,  qncwlrupcds,  atid  fishes.* 
In  mth  of  those,  tho  rational  bouI  bocame  weaker  ami  warse ;  iu 
circaltir  rotations  ooiLsed  with  Uio  disappcaninco  of  tbo  sphflrioai 
eraniumi  and  animal  appetites  with  ^ensatiuaol  agit^itioot  wons 
left  without  control.  As  man,  with  his  two  etnutiun^  aooli  and 
body  joined  ou  to  the  rational  soul  and  crunium^  w^is  a  dehoaad 
C(»|)y  of  the  perfect  rational  soul  and  sphoncal  body  of  tho  divtaa 
Kosmofi,  so  the  other  iuhabi taints  of  the  Kuamoa  prucocdcd  from 
etui  fiulher  debasemuut  and  diJinitiouulLAution  of  tho  orij 
type  of  man. 

Saeh  is  the  view  of  Psychology  givL-n  by  Plato  in 
TixDttUfi  ;  beginning  with  tho  divine  Kubiuos,  and  p: 
downwards  from  thence  to  the  triple  aool  of  man^  aa  well  ai 
to  the  rnrinus  still  lower  successors  of  degi^neratad  man*  It  ia 
to  bo  reinurkod  that  Plato,  thuugh  he  puts  fioal  as  prior  to  body 
in  dignity  and  power,  and  as  having  for  its  functions  to  contnil 
and  move  body,  yet  always  conceives  suul  as  attached  to  botlr, 
and  never  as  altogether  detaehed,  not  even  in  the  divino  Kosnioi. 
The  son  I,  in  Plato's  view,  in  self-muving  and  self-moved  •  it  is 
both  PriniQui  Mobile  in  itself,  and  PHnium  Movens  as  to  tlia 
body ;  it  haa  itself  the  corporeal  properties  of  being  extended  and 
moved,  and  it  has  body  irnpUeated  with  it  besides. 

The  theory  above  dehcril^ed,  in  so  fkr  as  it  attribntes  to  the 
aonl — rational  constituent  elements  (Idem,  Divcrsum),  continnous 
mHgnitniie»  and  circular  rotations,  was  peculiar  to  Plato,  and  is 
criiicised  by  Aristotle  as  the  peculiarity  of  his  umst«jr.t  Bat 
several  other  philosophers  agreed  with  Plato  in  considering  self* 
motion,  together  with  motive  causality  and  fiieulties  perceptive 
and  cognitivOi  to  bo  essential  characteristics  of  souL  Alkma*oa 
declared  the  sonl  to  be  in  perpetual  motion,  like  all  tlio  celestial 
bodies  j  hence  it  was  also  immortal,  as  they  were.J  Heraldeitiw 
described  it  as  the  subtlest  of  eloments,  and  as  perpetually 
fluent;  hence  it  was  enabled  to  know  other  thijigs,  all  of  which 
were  in  llux  and  change.     Diogenes  of  Apollonia  afUrmod  that 

•  PUto,  Tlmroaii,  p.  01 ;  Grate**  Plato,  ji.  281-283. 
f  Ariatot  Do  Anium,  I*  3*  p.  iOT,  a.  2. 

Z  ArifiLot.  Du  Animd,  I.  2,  40:>r  a*  ^^ 
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the  element  coaatitueot  of  aoul  was  atV,  at  onoe  mobile,  fill- 
penetrating,  and  inielU|^Gnt.  Demokritus  declared  that  among 
tho  mfinito  diversity  of  atoms,  those  of  spherical  fignre  were  the 
oonjstittienta  both  of  the  element  fire  and  of  the  soul;  the 
Bphencal  atoms  were  by  reason  of  their  figure  the  most  apt  and 
rapid  in  moving ;  it  was  their  nature  never  to  be  at  rest  j  and 
they  imparted  motion  to  everything  else.^  Anaragoraa  atlirmed 
Soul  to  bo  radically  and  essentially  distinct  from  every  thing 
else ;  btit  to  be  the  great  primary  source  of  motion,  and  to  be 
endued  with  oogmtive  power,  though  at  the  eame  time  not 
suHering  impressions  from  witliout.f  Empedoklos  considered 
Soul  to  be  a  compound  of  tho  four  elements— ;;i>«,  air,  water^ 
earth ;  with  Love  and  Hatred  as  principlcB  of  motion,  the 
former  producing  aggregation  of  elements,  the  latter,  disgrega- 
tion ;  by  means  of  each  element,  the  soul  became  cognia&ant  of 
the  like  element  in  the  Kosmos,  Some  Pythagoreans  looked 
upon  the  soul  as  an  aggregate  of  particles  of  extreme  subtlety, 
which  pM?rvaded  the  air  and  were  in  perpetual  agitation.  Other 
Pythagoreans,  however,  declared  it  to  be  an  harmonious  or 
proportional  mixture  of  contrary  elements  and  qualiticii ;  honoQ 
its  imivefsality  of  cognition,  extending  to  all 4 

A  peculiar  theory  was  delivered  by  Xenokratea  (who,  having 
been  fellow-pupil  with  Aristotle,  under  Plato,  afterwards  con- 
ducted the  Platonic  ^bool,  daring  all  the  time  that  Aristotle 
taught  at  the  Lyceum),  which  Aristotle  declares  to  involve 
greater  difiiculty  than  any  of  the  others,  Xenokrates  described 
the  soul  as  *^&  number— (a  Monad  or  Indivisible  Unit) — movbig 
itaolf/'  {  He  retained  the  self-moving  property  which  Plato  hail 
declared  to  be  characteristio  of  the  soul,  while  he  departed  from 
Platens  doctrine  of  a  soul  with  continuous  extension.  He  thus 
fell  back  upon  the  Pythagoi'ean  idea  of  Number  as  the  funda* 
mental  essence.  Aristotle  impugns,  as  alike  untenable,  both  tho 
two  properties  here  alleged — number  and  self-motion.  If  tho 
Monad  both  moves  and  is  moved  (he  argnes),  it  cannot  be  indi- 
yisible ;  if  it  bo  moved,  it  mnst  have  position,  or  must  be  a  point ; 
but  the  motion  of  a  point  is  a  line,  without  any  of  that  variety 

•  AtiBtot  De  AnitnA.  I.  p.  404.  a.  8,  44)5,  &.  %%,  406,  h,  IT. 
t  AriHot  De  AtiimA.  I.  p.  405,  s.  13,  h.  23. 
t  Arintot.  Do  AnimA,  L  p,  404,  a.  17,  407,  h.  i8, 
%  ArUtot.  Dc  AmtuUj  I.  4,  408,  b.  32,  4CV,  b.  12. 
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tlmt  con*itityte8  life*  How  can  tlic  soul  be  a  Mona4]  ?  or 
be,  what  diflurenc©  can  exist  between  one  scol  and  another, 
Monads  cannoi  differ  from  cncli  oilier  exoept  in  position  P  Hof 
ootn08  it  that  Bomo  bodies  havo  soab  and  others  not  ?  and  how, 
upon  thia  theory,  can  wc  explain  tho  fact  iliat  many  animated 
bodies,  both  plants  and  animab,  will  remain  alive  afler  lieiu^ 
divided — the  monadic  soul  thns  exhibiting  itself  as  many  and 
diverse  ?  Besides,  the  Monad  set  np  by  Xotiokrmtes  is  hardjjr 
distinguishable  from  the  highly  attenuated  bo<ly  or  spherieal  atom 
recognij&ed  by  Dcmokrittis  as  the  origin  or  beginning  of  bodilj^ 
motion. 

These  and  other  arguments   are   employed  by  Aristotle  to 
refute   the  ilieory  of  ^moknitns.     In  fact,    he  rejects  all  tho 
theories  then  cnrrenL     After  having  dismijssed  the   self-motorj 
doctrine,  he  proceeds  to  impugn  the  views  of  those  who  doclarod 
the  soul  to  be  a  compountl  of  all  the  four  elt*monts,  in  order  thnt 
they  might  acconni  for  its  porolpient  and  cognitive  faculties  npoa 
the  maxim  then  very  gencnilly  admitted  • — That  like  is  perceiv^Hl 
and  known   by  like.     This  theory,   the  principal    cluimpion  of 
which  was  Empedokles,  appears  to  Aristotle  ina<lmissible.     Yoi 
Bay  (he  remarks)  that  like  knows  liko ;    how  does  this  consist 
with  yoor  other  doctrine,  that  like  cannot  act  upon,  nr  suffer  from,' 
like,  especially  as  you  consider  tiiat  both  in  perception  and 
cognition  this  percipient  and  cognizfint  suffers  or  is  acted  upon  ? 
Various  parts  of  the  cognizant  Subject,  such  as  bone,  hair,  Uj 
meuta,  Ac,  are  ilesiitutc  of  perception  and  cognition  ;  how  tl] 
can  we  know  anything  about  bone,  hair,  and  ligament^  since  wi 
Cftnnot  know  them  by  like  ?  %      Suppose  the  Son!   to  be  com- 
pounded  of  all  tlm  four  olementa ;  this  may  explain  how  it  comi 
to  know  the  four  elements,  tlicmsclvcs,  but  not  how  it  comes 
know  all  the  combinations  of  the  four ;  now  innumerable  ci 
binalions  of  the  four  are  comprised  among  the  Cognita,      Wrf 
must  assume  ilmt  tlie  Sonl  contriina  in  itself  not  meriily  the  four 
elements,  but  also  the  lawn  or  definite  proportions  wherein  they 
can  combine;  and  this  is  affirmed  by  no  one.§     Moreover,  Ensi 
an  equivocal,  or  at  least  a  nmltivooal,  term;  there  arc  Eni 

•  Aiiatot  Do  Animtl,  I.  5,  409,  a.  20. 
t  Aristot  De  Antmii,  I,  5,  4 in.  a.  25. 
t  AriJitot.  Do  Anima,  L  5»  410,  b.  81* 
t  Ariatot.  Be  Anima,  L  6,  409,  b.  SB^  410,  a.  12. 
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belonging  to  each  of  tbe  ten  Categories.  Now,  the  Soul  cannofe 
inclnde  in  itself  all  the  ten,  for  the  different  categories  have  no 
elements  in  common ;  in  whichever  category  you  rank  the  soul, 
it  will  know  (hy  virtue  of  likeness)  the  Cognita  belonging  to  that 
category,  bat  it  will  not  know  the  Cognita  belonging  to  the  other 
nine.*  Besides^  even  if  we  grant  that  the  Soul  iuclndea  all  the 
four  elements,  where  is  the  cementing  principle  that  combinea 
all  the  four  into  one?  The  elements  are  merely  mittor;  and 
what  holds  them  together  must  be  the  really  potent  principle  of 
soul ;  but  of  this  no  explanatiDii  is  given,  f 

Some  philosophers  hava  assuiued  (continues  Aristotle)  that 
Soul  pervades  the  whole  Kosmoa  and  its  elements ;  and  that  it 
is  inimled  by  animals  in  respiration  along  with  the  air 4  They 
forget  that  all  plants,  and  oven  some  animals,  live  witbont 
respiring  at  till ;  moreover,  upon  this  theory,  air  and  fire  a1so»  as 
poBsessing  Soul,  and  what  is  said  to  bo  a  better  SouU  ought  (if 
the  phrase  were  permitted)  to  be  regarded  as  animals.  The 
Soul  of  air  or  fire  must  be  homogeneous  in  its  parts  ;  the  Souls 
of  animals  are  not  homogeneous,  but  involve  several  distinct 
parts  or  functions. §  The  Soul  perceives,  cogitates,  opines,  feela» 
desires,  repudiates  j  farther,  it  moves  tho  body  locjilly,  and  brings 
about  the  growth  and  decay  of  the  body.  Hero  we  have  a  now 
mystery  II — Is  the  whole  Soul  engaged  in  the  performance  of 
each  of  these  functions,  or  has  it  a  sejKirate  part  rxclusirely 
consecrated  to  each  ?  If  so,  how  many  are  the  pai-ta  ?  Some 
philosophers  (Plato  among  them)  declare  the  Soul  to  be  divided, 
and  that  one  part  cogitates  and  cogntxes,  while  anoiher  jiart 
desires.  But  upon  that  supposition,  what  is  it  that  bohU  these 
different  parts  together  ?  Certainly  not  the  body  (this  is  Plato*8 
tiieory)  ;  on  the  contrary,  it  is  tho  Soul  that  holds  together  the 
liody  J  for  as  soon  as  the  Soul  is  gone,  tho  body  rots  and  dis- 
appears.^ If  there  bo  any  thing  that  keeps  together  the 
divers  parts  of  tho  Soul  as  onei  that  Something  must  bo  tho  truo 


•  Arislot  Do  Anima,  I.  5,  4t0,  «.  20. 
t  Arwtot  D«3  Animd,  I.  6,  410,  b.  12. 
t  AmtoL   De  AnimA,  L  2,  i04,  a.   10*       "roT*   ^ijv 
t^ijv^  kc*     Compsre  the  dactriae  of  Detnokriiui. 
S  Ariitot  De  Animil,  L  ^  411.  a.  1-S*l!k 
I  Ariitoi.  Be  AmmiL.  L  6,  411,  a.  m* 
%  Aristot  I^  Anim4,  L  d,  411,  b.  fk 


OpC¥    ttfat     Ti^K 


*-  ;  :'-.-■  Lini^r.-il  .S-:ti!  :  aci  we  crig'-t  ii«jC  to  ^«ak  -zf  issMt  Scvl 
a.4  r-AT-j  r.ir-.-.  b-:  as  e5.?er.':allT  0::e  ari  LL-iiTi^Tiit*.  Wjcn 
*.?:T-;r4i  :-•:;:.  r.  :;i.m'.*'.- r^.  A  rain,  i:  we  are  v  ^izii:  :'r.-;^  :c  Q10 
ff-.-^l.  -ix-  t'lc'-  T.'irt  Loll  to^-ether  a  sr*rciAl  r;ir:  ::  "Lie  rinij,  m 
ti.e  er.:!r<i  .S  y-;!  ho:  Is  torer:*er  ili-i  enrln*  b.-ij  r  "FiJ^  seem* 
ifr.riOf>.i:/r.-:  f,,r  wh?it  ran  of  the  bo<iv  can  the  Xrc*  cr  Iz-'eiiecc 
^'.7.;  fr>i  irnr*:ri'.e'l  to  hold  together  r  Ar.i  bt^-li-fs.  scT-irAl  jcizuid 
of  fi';ir»t»  and  «^f  aniifiiils  may  be  diriiei.  je:  5.;  '-lia  ew±.  of  the 
Mf^iniri.'  j»rirts  hhall  still  continue  to  lire;  LcHi-e  :i  is  cjia  chi&s 
tlj#-  SoTil  in  curh  separate  part  is  complete  ar.i  hm^re^^ctL?.* 

Aristotle  tliii.s  rejects  all  the  thejries  proj»»i  br  az::ee«Hies- 
y»liiloHoph(T.«,  hut  more  especially  the  two  lo'lzwir^ — TbaE  che 
S.Mil  dirivcrt  itH  co^^^nitive  powers  fn^m  the  fa^.^  c:  Ctiz^  coc- 
jpDiifjdrd  of  the  four  elements;  That  the  S:::!  is  stIi-moT-etL 
III!  pninounccH  it  iijcorrect  to  say  tLi:  the  Sc:i!  is  doved  a^ 
nil  t  Ih'  i'nr\]ivT  nh-iTvi'H  iluii  nr-ce  •::'  the  r*-il:s:i:"-vrs  have 
I  i|»f  ill  vi<:\v  rillicr  tin'  riill  nn'ririin::  cr  ±,'.  :*:.?  T..r!-.:i.-s  .::  S:  i.: 
iiimI  flisil  iioiii'  uf  tin  .1'  ill  r.M'livo  tljcorivs  ?i:z::5  I'.r  :!:-:  --•^^  ?.* 
fli;it  rvi-r-y  frni)i\  iitnl  •.iiMicnMit  flieorv  c-^i.i  to  ScTT-:*,  vLi.,  n-.r 
im-n-ly  to  (Iciini'  tlm  «•..  iin-n  dI'  tlu;  Soul.  hut  alio  to  dr.  due  i:  ir. 
fnirli  11  TrismrMT  I  lii»l  tlio  r«ini*iiniif;int  funeti'ir-S  an.  i  a^-*-'".::c5  ■.  :* 
(lir  Sniil  sl»:ill  nil  l>n  .Ir.lnrihlp  iroiii  it. J  J-'is:'./.  h-  romts  0.1- 
(li'.f  Trmsi  <»l  In  J  pi  •  .jii.  .  .nru  Icid  considered  t':.j.:  tlie  rr-jzuinec: 
c'liJiruct^Mi  iM-ri  III  :"..Mil  \Mii'.  'I'll  1)(!  iiir;tive — T  ■  lo  i  orvr  itiLr  :  "? 
wliilf,  in  l'>>  «'|»iiii..ii.  miilur  of  llicso  two  cL.ir-j.j:c:'i--cijs  w^ 
nni vrr.Niil  <•!•  I iiiitl-inniil -il 

Ari.'.i'»lln  ii.|iiiii  1  iliii  ,1  lynml  theory  of  the  Soal  sball  expljia 
iiliKr  I  lie  l..\M'  I  Ml'.  I  il.l,'  ...111,  Mild  the  hi^diest  fLii:o:i:ris  c-t  the 
hmiiMii  ur  diMiin  i:..iii  \„,|  mi  rt»niiMriitinLf  on  th  se  tho<?ri:jti 
\v1h»  ilrcliiiiMl  ili.ii  III..  ,-.  ;iiMo  ,.r  soul  consisted  in  movf^eat,  he 
rcni.'nKr.  ilmi  ili...r  iIu-.m^  ImiI  ;  nlt.»irfthL'r  in  rctrard  to  the  Nous 
(or  «•(.'■,(. ,ii\P  ,ui.l   iiii,ll,-.-h\o  l-uMilly  of  tlic  human   5o:iI^  :   the 

ni)rnili..ti  u|   wln.li  !..  .u-,  lur  ^-.ir.ilrr  mi.'llogy  to  TCiX  OT  Sa^poiLaioil 

of    niOVt'llMlll,    III. Ill    lo    lllnViMIIOIll     llsi'ir.  II 

•    /\ii>|n|.   !).>  Aiiiini,  I    ,-,,   ili^  I,,   I.,   _»;,^ 
+   Anr.t..l.   I).    Aimu...  I    .,,   il  1^  „     •  , 

:   f"'"';   [''■)' ■'•'   '•*"'•'•  »'^'"l-.  h  4,  409,  a.  4 ;  I.  5,509,  b.  15. 
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Wo  sball  novr  proceod  to  state  how  Amtotle  steei^  clear  (or 
at  leasfc  believes  him,selt'  to  steer  clouu*)  of  the  tlofecls  that  ba 
has  pointed  oat  in  the  psychological  theories  of  his  prodoocssors. 
Instead  of  going  back  (like  Empedokles,  Plato,  and  others)  to  a 
time  when  the  Kosmos  did  not  yet  exist,  and  giving  us  an 
hypothesis  to  explain  how  its  pat-U  came  together  or  wore  put 
together — he  takes  the  /acts  and  objects  of  the  Kosmos  as  they 
stand,  and  distributes  them  according  to  distinctive  marks  alike 
obvious,  fnndamental,  and  pervading  ;''afUir  which  he  seeks  a 
mode  of  explanation  in  the  prinuiplcs  of  his  own  Philosophia 
Prima  or  Ontology*  Whoever  had  studied  the  Organon  and  the 
Physica  of  Aristotle  {apparently  intended  to  be  read  prior  to  the 
treatise  De  Animu)  would  be  familiar  with  hLs  distribution  of 
Entia  into  ten  Categories,  of  whichi  Kstience  or  Snbstano©  was 
the  first  and  the  fundamental.  Of  these  Essences  or  Substances, 
the  most  complote  and  reeognizod  were  physical  or  natural 
bodies ;  and  among  such  bodies,  one  of  the  most  striking  dL^tinc- 
tions,  was  between  those  that  had  life  and  those  that  had  it  not. 
By  Ii/e,  Aristotle  means  keeping  up  the  processed  of  nutrition, 
growth,  and  decay.^ 

**  To  live"  (Aristotle  observes)  is  a  term  used  in  several  dif- 
ferent meanings ;  whatever  possesses  any  one  of  the  following 
four  properties  is  said  to  Hve.f  1*  Intellect*  2*  Sensible  [t«r- 
ception.  3.  Local  movement  and  rest.  4.  Internal  movement 
of  nutrition,  growth,  and  decay.  But  of  these  fonr,  the  last  ia 
the  only  one  common  to  all  living  bodies  without  exception ;  it  ia 
the  foundation  presupposed  by  the  other  three.  It  is  the  only 
one  pnsst88ed  by  planta,^  and  common  to  all  plants  as  well  ua 
to  all  animals  ;  to  all  animated  bodies. 

What  is  the  animating  principle  belonging  to  each  of  these 
bodtOBy  and  what  is  the  most  general  detinition  of  it  ?     Such  is 


•  Arifttot  Do  Aniroa,  IL  1, 112,  a.  15,  4*12.  b.  20.      ovaint  fi  uAXnn* 

«ai  tiv^fftrtp  if  at  <pOi^iv^ 

An«iot   Dd    Anima,   IL   1,  413,  a.  3L      w\to¥ax^^    di    ro&   }^^¥ 

t  Atiitot.   Do  AnimA,    II    2,  41  $i  ft«   21      wXtot^nx^*   ^   ▼^C^   tj^ 

Z  Aristgt.  Do  Anima,  L  4U,  b.  29,  i«d  Un. 
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PBYCIIOLOOY  OF  AU18T0TLR. 


i!  *'   in  (but  A  *      Kit<*8  to  liunself  about  the  sooL*     Hb 

t  t>y  u  lui  '\  dietbctiou  firist  iiitrudocod  (npjji. 

reutly)  by  bimBttlf  into  Fbilosophin  Prima.     He  ronsiden  iinl> 
stance  or  e&soncQ  iu»  uti  idexd  compound ;  not  Bimplj  iia  clotjirtl 
with  all  the  aecidcnti*  described  iu  the  nine  la^t  ciitcguncs,  but 
al&o  (18  hehig  nnu\ytMe  in  it&elf,  livcn  apart  fi-om  thc^e 
into  two   ]il)strti(:t>  logical,  or  notional  dcnicnU  or  ^^       . 
Form  and  ibitUir.     Thin  dtntinction  is  borrowed  from  the  iiioni 
familiar  facts  of  the  t«*osible  virorld — the  shape  of  stilid  object*. 
AVben  we  i*ce  or  ftx'l  a  cubo  of  wax,  iviidLitinguisb  the  cubic  fchajw 
from  the  waxem  mausria) ;+  we  ma^  find  tlio  like  sbapv  in  mtur 
other  niatt*rlalM — wood,  Btone^  &c« ;  wo  may  Hnil  tbr  Itkr  mat^^riul 
in  many  dilTi! PL' lit  shapes,  sphere,  pyramid,  d:c, ;  bnt  Uie  mjitu^ 
haa  always  some  ftbape,  and  tbe  ithapo  baa  alwnjs  8omo  matter. 
Wc  can  namo  and  reason  about  the  matter,  withont  attending  to 
tb II  shapes,  or  distingnisbin^  whether  it  be  cnbe  or  sphere;  ivv 
can  namii  and  rcvison  al>jut  the  8hape«  witboat  attending  to  tlie 
Ttiatrhiil  ^bupinl,  or  to  any  of  ita  ^rariooa  peculiar! ric2»*     Hut  tUiA, 
thongb  higblj  ascful,  is  a  mere  abstraction  or  notiomd  distinction. 
Thcn^  can  \wi  no  rcAl  separation  between  the  two;  no«tbape  with- 
out jKmie  aoUd  mab^riat ;  no  sobd  mat^^rial  wttliont  some  sha 
The  I  wo  aro  corrclatas ;  each  of  them  implying  tbo  other, 
neither  of  them  admitting  af  being  realist  or  actualiwd  wii 
the  oUier. 

This  distinction  of  Form  and  Matter  is  one  of  the  capital 
featnn^  of  Aristotb's  Pliilosophia  Prima,     lie  expanda  it  lod 
diversifiee  it   In  a  tbonsand    way^  ot\en  with   aubtletiea  rtsj 
difficolt  to  follow ;  but  the  fundamental  import  of  it  ia  aeld 
lost;  two  correlates  insc|>ttmbly  implicated  in  fact  and  reality, 
every  concrete  indtviduid  that  baa  received  a  Eubstantive  name, 
yet  logioalij  aepatmble,  and  eapablo  of  Ixring  named  and  ooi 
aideared  ftpaK  fhom  eadh  other.     The  Arij^tot^lion  analysis  th 
brings  oQti  in   regard  to  each  individttal    snbstanoe  (or  II( 
Abi^tjid,  to  Qflo  his  phrase),  a  triple  point  of  dew,     L  The  F« 
2.  The  Matter*     S,  The  oompouud  or  aggregate  of  thi.^  two ; 
other  words,  the  inaeparable  Ens,  which  earries  oa  ont  of 


khape,^ 


*  AiuaoL  De  Asfai,  U,  113,  tk  11.      f  f^  r&p  fi/ii^^Wr  roirrtf 
f  JUiitoL  |>e  Jtaiaiil|  U.  412,  b*  7.     tor  riy^r  tml  to  ax^ft^ 
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domain  of  logic   or  abstractioa  into   ioai  of  the   coucrete   or 
reality* 

Aristotle  farther  recognizes,  between  these  two  logical  corre* 
lates,  a  marked  difference  of  rank.  The  Form  stands  first,  the 
Hatter  second — not  in  ttme,  but  in  notional  preaeutation.  The 
Form  is  higher,  g^miider,  prior  in  dignity  and  esteem,  more  Ens, 
or  more  nearly  approaching  to  perfect  entity ;  the  Matter  is 
lower,  meaner,  post4*rior  in  dignity,  fiwther  rejuoved  from  that 
perfection.  The  conception  of  wax,  pla«ler,  wucjd,  &c.  without 
any  deGaite  or  determinate  shape,  is  confased  and  nnimpressivo : 
but  a  name,  eonnotiug  some  defialte  shape,  at  once  removei^  this 
confnsion,  and  carries  with  it  mental  pre-eminence,  alike  aa  to 
phantasm,  memory,  and  science*  In  the  logic^il  hierarchy  of 
Aristotle,  Matter  is  the  inferior  and  Form  tlio  snperiorjt  yoi 
neither  of  the  two  can  escape  from  its  relatiire  character ;  Form 
requires  matter  for  its  correlate,  and  is  nothing  in  itself  or  apart,  | 
just  aa  much  as  matter  requires  Form ;   though  from  the  inferior 


»  Arisfcot.  Metaphya.  Z,  3,  1029,  tL  l-»a.;  De  Aninji,  II,  1,  412,  i«  ^ 
414,  a   15. 

la  iho  first  bootc  of  the  Physicti,  Aristotle  pusbi?s  tht*  Quatysis  f  ot  further, 
introductng  llirotj  pnncipin  iustoad  of  two  ;  I,  Form,  2.  Mutti^^r,  3.  rrivulioa 
(of  Form) ;  ho  givwi  a  distinct  gencsnd  namiJ  to  tho  acgatioa  at  wtll  na  to  the 
ftffirmatictii ;  he  providca  a  sign  minus  m  CQunter-denotniiuition  to  the  aign 
piui.  But  hit  itttimates  that  thta  la  only  tho  svimt*  nnaJyiia  tnor«  inmiitoly 
riiseri minuted,  or  in  n  diffiTr«nt  p-^int  of  view— ^lo  tirr*  ^ei*  ut  ivo  Kim9¥ 
%it^m  rat  ii/>x«*,  «Vr*  fwv  TptU-^iVhyn,  1.  ?♦  1)^0^  U^  28), 

3Uttfri*i  Frimi*  (Ari»ttutle  »%y»— Phy*.  L  7»  191,  a.  8)  ia  **knowmbl9  tmlf 
by  analogy  " — Lt,  GXptieubte  only  by  iUtistrativo  oKitnipki^ ;  ti»  the  bnim  ii 
to  thi»  tUtuo,  1^  tho  wood  is  tr>  lh«  couch,  4cc.;  Ntittiml  8ub«t»iio««  boin^ 
cxplnined  fnjm  works  of  art,  us  js  froquont  with  Arittotle. 

+  Atiatot.  Phyiic,  I.  9,  p.  11)2,  a.  J3-2I  ;  Do  Ocnor.  AninuL  IL  1,  72% 
a.  10.  Mnttor  nnd  Form  are  hcirc  compared  to  tho  fcmdo  And  ih<t  tftJik^^ 
to  mothi'f  ftfid  father*  Form  in  a  cnuae  opomtivo^  Mattvr  ii  Cfiu«ti  Cfi-opcralirw, 
though  bo  III  iuti  ttliko  mdtspGneabUs  to  fall  rcsiltty :  with  Fonii — rf  fiiv  ynp 

irVVri  Tf>?V  iVrii*  7f  vS^fj,  ii^ffirip  «i»  €i  OtfXv  4ApptvpM  toi  m*r)^piy  AaK^t) 
(40#Vto),^ — Du  Prtrtibu*  AnirnttUufn,  L  I,  6n>,  K  30,  t)  'yo^j  cata  Tij#» 
^^op^i)**  0t«tfj«  KVptwrtpn  Tijn  vKucq^  ^vtrtw^^^ft,  6<(J,  b.  I. 

Hotaphyt^,  Z.  3,  1029,  ii*  (|«  to  fllot  T^t  vkff^  wportp^p  «iif  /uiXXoa^  ot^ 
— 103?»,  n.  I. 

8oo  Sohwc^lcr'i  Hf^nnjiA  Coniiii«nt3iry»  pp.  18-42-63— ta  tJaa  leooad 
Tolamo  of  hi«  edition  of  the  AHftt^ytolMtt  llc^tnphyiic*. 

I  AriftUiL  Mcupk,  Z.  n.ion,  b*  12,  luq.  ,  a  .%  iOtT,  a.  2tf. 


r/.V.i  irTVf  JI0L0«;Y  of  ARISTOTLE. 

•  li'i..'/  'f  :.';•*' r,  V."  frwl  it  rnort;  frcquentlv  dctcribcd  as  tis 
. .  f  '.ii't  'ir  ('-■>• :'  '.ut.iiti,  wliiN-  Form  is  ma«le  to  .»»tLind  forward  as  tL* 
M'  l.if.rn  \'  .r  '  '.iji|»lr-t«'  n-nlltv,  WO  want  the  concrete  inili\-:J:i:il, 
II. .-.I  ,1.  '  *'i.':  ■;..;.!;':jfl-iii  of  l>i)t]i ;  in  rcLTird  to  each  of  the  cil- 
.m  ,.  ;.'     j-r  '-,  I. 'I  -' |>:ir:iti;  n.-al  cxintcuce  can  be  atilniied,  b:: 

t.i.l.    .1   f.'.;/..:.:il   '»r  I'L'i'Ml  Sfpamtinn. 

'In.-  M.J:'' :':;.':':  of  raiilc  Ijftwccn  ^rjitter  and  Form, — that  the 
1,1  I.  ,:  ,j.«;.'»r  u'.A  \\\i'  l;i-t  tlio  supLTior, — is  sometimes  so  n:nc:s 
|..ii  Hi  r.,i-.  l',:«  1.7'/ ifi'l,  tlj.'it  iIk;  two  are  c(niceived  in  a  diffcrtLt 
II.  iriri<  I  .i/i'l  ij:.'.«r  otIiiT  naiiics,  as  Potential  and  Actual.  Matrer 
i;  III'-  j.',!'  /.•.:il,  jrn|;«'rrict,  iiM-liojito,  wliich  tlio  supervening  For^i 
,i.  I  .ill/'  ,  n.t'i  tiif;  |»i;r]t.'ct  and  coirii)li.'lc ;  a  ti'au>ition  from  liall- 
i.  ,..!  ^.  f'l  «:.i.f  n-;i!i:y  oi-  art.     Tlio  J\)tt'niial  is  tlu?  undefined  or 

II,  !i  '«  M.'. .:...?'    '  —  //■/.'/'     ui'ij    l/i:    or    iiiii-j    nut   //»  —  WlKlt     is    UOt    VOt 

..•'■I.I.   .ij.'l    i»i;iy   |n  rliaps  never   bec^onic  so,  but   is    prepared  :o 
J  .    ■   Hit';  ;i':f'ii;*y  wIu'Ii  the  eii»M'_n/.in'_r  priiK'iple  conu-s  t«.»  aiil. 
),,    ',.■■.      '  \'  j.'i:'"c-i'  tiir    ;n!!it!ii'>i-,   tlu'    ]\«t«'ii:  iil    is    n- ■:   *j 
.......  ■■    ''    \-.itli    ll:(»    Actual  as   y,-r,-/.//  and  sr.{';'i-i'>-.-l   "■ 

,  .  .  ■  .!'■:•  t!ii'  Arlual  :  ii  i-^  as  a  lialt-'^mwii  pas>ii!L:'  '-■•*■»  :. 
|,  .-  :  .  ■.:,  ;  1;-  :!;'.:  itscli*  cs-iMitial  as  a  j)rt'liirii:iary  ."-tnLT**,  in  tie 
...  :.  ;     ',['    ]".:]':il    i^^'iii-ratioii.t       Tiie    tlireo    logical    divisi.ii. — 

\  .  '  r.  M  tii-^iy-:..  ().  s,  H':,.i.  li.  li».  II..  s.jys,  Y.  104^,  a.  ."';.  th.t  :!.■■? 
,;.  ■  I.  ■.  ;.  I.  '-.v.  ■  n  i*..i.  i.;;.il  ;iiul  Aclu.il  cMini-it  I";  «i<  lin.  i,  l.ut  iniri  oiiiy  :  .- 
,..  .  ';  i'    ;  l;y  p.tit,<  a!  ir  .  a  itiij  l..s,  >■  n.t.iI  <»l  wliich  lie  procvt.  J.s  (■»  •  ;:u;iu  i;i:--, 

'1,.  I.  :  ■  a"  III'.  "I)--  rv.  -  (Nolt-  a-l  Aii-t  t.  1).-  ATiini.'i,  \\.  ."•.iC) — '*  Arrii.-./c 
,  .',  ;ii  I.:,:'-  ill  >■■  iaclu-^i  t- rn  t,  ut  ia  UiinTn-iMi'  Jiliiii'  Hi^^-it  :  ^^^^|^-^^^'^ 
.,.■.  ,  .;..  '  .  .  ii!.."'-  ('.'aii-ii.-  al'^')  il«,  p.  .'InJ.-  Tins  //.<■'■/  "/■  />/•#/  /.■•■■'  U  —  i-.  ::,- 
..  .  ,  '  i;,  1  III'  -L  LT'  II-  r.il  .-'  n-f  »'t  ill!'  t'  iii;s  *  it»//i/v  airl  »  ri-icrtir^  cia:;.  li 
I  ,  ,;|  I;.'-  -i.-.a!'-:^:';  il  nr  .a  riv.ilivi-  ap]ili»Mti».-iis  tlmt.  Aii>!«>ii.;  j...iiits  .-.iit  .:? 
I  :  ,,"i'  '  I'l  111  in.  It  is  lU'Ti-  <:.  ii.  ral  tli.m  tint  wliicli  h-.?  ^jv.  ^  .-i^  ♦•-.- 
/  ,'i,in    Ufi"-.  T;yv  7r/<'i-7;/v  (vviimu-^  ''i*\^i       m'i!i}\>i-i'*ij  m'  ri\\<,'  /y   ,^  ,)\\., 

,1,1  ..ij -.it  .-lair.ijly  t)  1"-  it-Ii'  i-ui-ii- r.  d  a^  tl;--  Kfyi-.v  <v'*v- '  .  Aii*t. 
M.  1  .i.)i\-.  A.  r.'  icJii,  a.  ."),  uitli  till-  .-.  Kiiii.  lit  oi  II  'Lit/,,  v.-li.)  r..-ia.ok>  iii--n 
l!:.  I....-.-  1  ;i..-ai.i:<>  n\'  AiM'.tli'  in  lais  ('Iriji'Tr,  i»ut  iaij.utos  t«)  Ari>t-,t!.-  :i 
j'jiijlir  iiMi'Miiit  ('1'  (•■>75tia<li':tiwn  lli:in  Ii«'  sn  iii.s  to  dt^frvc. — (Di-Hiilz,  Comin. 
ad  M' t.il"l:\'<.,  1'.  'Ja"-'I  •'•'>.) 

[  /..  ,  /.  '  ,.  ■/.;  is  a  vaii<ty  iil"  lais  (Ari-t.  Mitiji'ri.  ^.  7,  Uii'C.  b.  li). 
l-ut  .171  ini] '.  i:-  (■',  v:iiii  ty-  it  i^;  '  j'  nn  \«  v,  wl.icli  in.iy  1)-  l-'Tiio  malur.  d  inlo 
oj/  t/\(/'»J',  '■!'  ('i'7(  \<  \i'/'/,  cr  t'.i'< fri>'iti. — (M« LiphyN  ,  ( >.  1.  iDl'),  a.  :.?|.) 

]\I;ittrr  is  lifliiT  ii  ni'iti'  <»r  iir-»xiin;it.',  mriovrd  <itli(  r  liy  oiu'  sta-jr*.'  or 
pf-v«  i'mI  st;iL'i  s  iV.-m  tin-  nri'iAttr  ia  uliirh  it  cul  mi  uat  «■.*».  .'^tiirtly  sji-;ikin::, 
uouu  but  proxiaiatc  inatt'i-  is  said  U)  •  xi.-t  cift'dun.     Akxaudor  ud  Mi.tai..li. 
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Matter,  Form,  and  the  resnlting  compound  or  concrete  (^i 
ffvvokop^  TO  ffvvct\fififA^vo¥\  sxe  hero  conipressed  into  two — ^the 
Potential  and  tli©  actualization  thereof.  Art  utility  {cpip'ycttt^ 
et^TfXtx^ta)  coincides  in  meaning  partly  witli  the  Form,  partly 
with  the  resulting  compound  j  the  Form  being  so  much  exalted, 
thfit  the  distinction  between  the  two  in  almost  effaced.* 

Two  things  are  to  be  remembered  respecting  matter,  in  ita 
Arifltotelian  (logical  or  ontological)  sense.  1.  It  may  be  hodtj^ 
bat  it  is  not  necessarily  btjdt/.f  2,  It  is  only  intelligible  as  the 
Correlatum  of  Form  ;  it  can  neither  exist  by  itself,  nor  can  it  be 
known  by  itself  (t.e.  when  taken  oat  of  that  relativity)*  This 
deserves  notice,  because  to  forget  the.  relativity  of  a  rolative 
word,  and  to  reason  upon  it  as  if  it  were  an  absolute,  is  an  over- 
eight  not  un frequent.  Fnrthermopc,  each  variety  of  mutter  hoiS 
its  appropriate  Form,  and  each  variety  of  Form  its  appropriate 
matter,  with  which  it  correlates.  There  are  Tarious  stages  or 
gradations  of  matter ;  from  ^Materia  Prima,  which  has  no  Form 
at  all,  passing  upwards  through  successive  partial  developments 
to  Materia  Ultima ;  which  last  is  hardly}  distinguishable  irom 
Form,  or  from  Materia  Formata,  # 


6.1049,  a.  I8»~y  yro^fm*  v\tj  ov  X^'ftrat  fvi"in$i*  Sn  oi*  TTtrpn^vi'^it^^onnf 
ra  irpa*(j^untt  etc  T^yv  TrnfffMif  nW  ck  T/y*  Trpi^ai^ovf  Ki^fu^ibv  ^faf>  to 
Kt^wTtov  ^vXti'ov  fK  Tiy?  7rpoa€^oifK,  n\\*  ov  ^^ffivov  tV  T^lf  Tro^lfHe* 

•  Ariijtot.  Mctaphys«,  H,  I,  1042,  a.  25,  aoq.  He  «carc«»ly  makct  wjy 
difltincttoa  horo  between  vX^  and  ei/i^a/iiv,  c»rl>«tvreen  f^oftfpii  ^nd  cKc'^Ytto; 
ftbu  a  8,  lOoQ.  A,  \o, 

Aloxiindcr  in  hia  Commcntaty  on  tbi«  IxJok  (9*  I0i7,  n.  30,  p.  642, 
Boaitt's  edit)  roroorkB  that  eVc'^-yciti  \b  u*ed  by  Aiiitotlo  in  n  double  hctiw ; 
•oiaciimo9  menninj^  idt^tfm^  Tpon  to  t^Xoi?;  sometimes  tnciiniiig  Uie  TfVat 
itself:  OtJiup.  U.  3/1043,  a.  3t! ;  camporu  thi^  oommonUry  of  HtmiU,  p.  3i^<L 

t  Ari{«iut   Alotniib.,  Z.  II,  1036,  a.  9,     jjf  e*  vXrf  tl'^viif^rov  t:aO*  tthrtji^* 

Pbyiien.  HI,  6,  207.  h,  2r, ;  De  Qwiorftt  et  Corrupt.,  L  6,  32a,  K  15-25. 

Z  Arislot  Pe  Animil^  II.  2,  414,  a.  2fl.  i«fj<rrou  *^np  t;  «VTf  \r;^rm  i¥ 
T*p  cvvatirt  virapx^t^Tt  Kttl  tV  rij  otv^in  v\rj  ^*ipvK*t*  /"yyiWdN^at. 
ilLyiicSt  11.  2,  IS»4,  b.  S. — eVi  tiI^*'  tt^/o*  ti  y  r\r^  •*  ffr\\ij'ft7f(  «\\f;  vX^,^ 
Ariitot  MotApH..  IL  6,  1045,  b,  18.— <Vt»  ^'  to'<rarr^i  nVi;T«ii,  411  i  »/  «Vx<»Tiy 
i"\if  irai  py  ^op^n  Trt^To,  irwi  ^i;*"!/!*!,  to  ^c  v^p^^u^' — Sec  opoti  ibin  d<>ctrino 
Scbweglei's  Commentary,  pp.  100*U4»173-240,  of  the  Bwoond  volume  of  hU 
edilioa  of  th«  MetAphysioi.  Potentiality  *'^yvrf'pw  cai  -prvpftwrtpit*. — AriaL 

Qeaer.  Aalmid.  II.,  1,  733,  a.  9 ;  iOjk)  Dt:  Ci£l^»,  IV.  3,  aiO,  b.  ii. 
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•perilled  is  empAof^d  hj  Aristotie  ii  J 
)  SooL    The  Bool  belongs  to  ihe  CAt4»goqr  of] 
i  (no4  le  thai  of  Qnaiititj,  Q^itjt  &a);  te| 
€f  ifc^  t«o  poiaiB  cCviirwider  wUdi  Basence  mmy  be  pro9ciiid|j 
fte  Bovl  tanks  vitli  Fom,  aoi  with  Hatter — with  the  Actt 
BOl  wit&  the  Bitrntiil     Tbe  Malurr  to  wbicti  (as  Comelatu 
Sod  itiDds  related*  u  m  nitisal  Body  (i^«*  s  body  bfivinc  wiili 
H  IB  iilwnnt  pruicipteof  amUcMi  sod  rest)  otl- 
wmf^  or  filled  c«i  vtik  eertniii  capsciUies  ait  .  ^ 
wlacb  Sool  is  Use  scttTe  sod  isdisps&ssblo  eompletnent.    Th 
impocilifs  srosid  oerer  cams  ittiD  seloal 
b«l,  OB  Uis  other  bssd,  tlie  fsage  of  sciii 
Ub  SosI  depends  ttpos,  sad  k  Itmited  hf^  the  range  of  capaatis 
i«sd]r  pwpsred  for  il  in  tbo  bodj.     Tbe  tJiipUcati«in  of  the  tird 
tfe  thing  ttbfeet,  with  all  its  fanrtion^  m'tivo  unj 
If  lbs  sje  were  an  snimal^  or  liviDg  fiubject,  soeu 
would  bo  its  Sonl;  if  tbe  carpenter'a  mxe  wctq  lining,  ctittin 
wotdd  be  its  Sool  ;*  ibe  MsUer  wonld  be  tbo  htis  or  iho  iron  i 
wbkii  Ibii  Sool  u  embodied.     1 1  is  oot  tntli>pcris:U)lc,  knwere 
tbnt  nil  ths  fimetio&s  of  tbe  Itrisg  Subject  sbcmld  bc^  at  all  time 
in  ooopleie  einreine;  tbe  Sabjeet  ts  atiU  liviog,  erim  wbilc  asleep 
tbe  ejn  !•  ftt£Q  a  good  eje^  tbongb  at  the  hj  ]*m*d. 

ii  SQOHgb  tf  tbo  fanctional  sptitode  exist  as  a  <  prripcrt|J 

tesdjT  to  rise  tato  aettritj,  when  tbe  proper  oceasiotis  prcxcn 
tbsOiiolTCW        '^'  -n  of  F^jrm    ^   '*'         t  »  give   liriti 

ilBoMjtothe  ;  of  Body;  it  ^  h  that  a  nmq 

though  now  in  a  dark  night  and  seeing  nothing,  will  sec  an 
M  tbe  sen  ris;cs;  or  that  ho  knows  geometry^  though  he  is 
now  thinking  of  a  geomctricjU  problem.     This  donnant  poese 
sion  is  what  Aristotle  oilU  the  First  Enlelechy  or  Energy^  i 
the  lowe&t  eta^^e  of  Actuality,  or  the  minimum  of  inQneuoe 
quired  to  transform  Potentiality  into  Actuality,     The  Aristotelia 
definition  of  Soul    is  tlms — The  First  Entelcchy  of  a  nntur 
organized   Body,  having  life  in  potentiality^f     It  is  all  Uiat 
•  Ariit^t   Dc  AmtnA,  II*  1,  412«  b.  11.     ei  yu^  ^p  ©  o«0(^a\^of  fyo* 

wk^v  o/m'i*r^<tn?,  tmOawtft  o  XtOti^of  teat  o  yt'ffmtuu'vftv. 

t  Aris^Jt.  Ui*  AitimA,  II.  1,  41*2,  «.  2T.     <i<t  jf  ^*'X'}  t^mv  wtTtXexiH 
ti  irpti'Tfi   tfujpnTfiti  <fivtTtK»v   hvt^ntt^t  ^w'itJk   t;^cn'Tavj   THioChro  i>t  ^  u¥ 
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essential  to  the  Soul ;  the  second  or  higher  Entalechj  (actual 
«3xercifie  of  the  faculties)  is  not  a  constant  or  nniversal  property.* 

In  this  definition  of  the  Soul,  Aristotle  employs  his  own 
Philoscjphia  Prima  to  escape  the  errors  committed  by  prior 
philosophers.  He  does  not  admit  that  the  Soul  is  a  separate 
Entity  in  itself;  or  that  it  is  composed  (as  Empedokles  and 
Demokritns  bad  said)  of  corporeal  elements,  or  (as  Plato  bad 
said)  of  elements  partly  corporeal,  partly  logical  and  notional. 
He  rejects  the  imaginary  virtues  of  number,  invoked  by  the 
Pythagoreans  and  Xenok rates  ;  lastly,  ho  keeps  before  him  not 
merely  man,  but  all  the  varieties  of  animated  objects,  to  which 
his  detinitioii  must  be  adapted »  His  tirst  capital  point  is  to  pat 
aside  the  alleged  identity,  or  similarity,  or  sameness  of  elements, 
between  Soul  and  Body ;  and  to  put  a^ide  eipially  any  separate 
existence  or  substantiality  of  Sou L  Ho  ett'ects  both  these  pur- 
poses by  defining  them  as  essentially  Relaiam  and  Corrclatnm ; 
the  Soul,  as  the  Relatunij  is  unintelligible  and  unmeaning  without 
its  Con^latunij  upon  which  accordingly  its  definition  is  declared 
to  be  founded. 

The  real  Animated  Stibject  may  be  looked  at  either  from  the 
point  of  view  of  the  lielatum  or  from  that  of  tlie  Correlatum  j  but 
though  the  two  are  thus  logically  separable,  in  fact  and  reality 
they  are  inseparably  implicated;  and  if  either  of  them  be  with- 
drawn, the  Animated  Subject  disappears.  **  The  soul  (says 
Aristotle)  is  not  any  variety  of  body,  but  it  cannot  be  without  a 
body  ;  it  is  not  a  body,  but  it  is  something  belonging  to  or  related 
to  a  hody ;  and  for  this  reason  it  is  in  a  body,  and  in  a  body  of 
such  or  such  potentiulities/'+  Soul  is  to  Body,  (we  thus  read) 
not  as  a  compound  of  like  elements, — nor  as  a  typo  is  to  its  copy, 
or  ^C€  t^crjra^^bttt  as  a  Helatum  to  its  Correlate ;  de|>cndent  upon 
the  body  for  ail  its  acts  and   manifestationSy  and   bringing  to 

•  Ariatot.  DeAnimd,  H.  2,  4U,  a.  9^5.  The  difttinctton  hf«rc  taki^n 
between  the  first  or  lower  etage  of  EnU  lochy,  und  the  second  or  higher  itAgf » 
eoincidei  ffubotan tidily  with  the  distinction  in  the  Nikomnchean  Kthicn  ind 
elsowhoro  between  cj^i*  and  ivtp-fua,  Se<s  Topic*,  IV.  5,  125,  b.  16 ;  Ethic. 
Nikom,,  n.,  1-5. 

f  Arifltnt  De  AnimA,  IT,  2,  414,  a.  20.  en*  ?ni  Tf»»*To  v^X^-^  iVoXo^- 
PaM*otmw  MS  laiett  ftffr  ttP^V  ifu\l*arQw  firrti  Itf/Tf  tidfui  rt  if  ^^XV  <^«''^ 
vt$^  *(itf»  $tvK  e*»ri,  au^fittrQ^  2«  tj,  mi  hn  i»tno  iv  ewtiuTt  i^a^i;^«i, 
kt$i  ^¥  at^finrt  ToioiWt^*.  Compart  AriitoL  Dii  Juvcntute  et  Sencctut«,  c  1, 
467.  b,  14. 

40 
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feet  discrimination  by  the  sentient  Soul,  depends  upon  the  good 
or  bad  condition  of  tbe  bodily  sentient  organs  ;  an  old  man  that 
has  become  shorts igh led,  would  eee  n»  well  as  before^,  if  he  could 
regain  bia  youibful  eye.  The  defects  of  the  soul  arise  from 
detects  in  the  bodily  organism  to  which  it  belongs^,  as  in  cases  of 
drunkenness  or  Biekness ;  and  this  is  not  less  true  of  the  Nous, 
or  intellective  Soul,  tban  of  the  sentient  Souh^  Intelligence, 
as  well  as  emotion,  are  phenomena,  not  of  the  bodily  organism 
simply,  nor  of  the  Nous  simply,  but  of  the  community  or  part^ 
nersbip  of  which  both  are  members;  and  when  intelligence 
gives  way,  this  iB  not  because  the  Nona  itself  is  impaired,  bat 
beeanse  the  partnership  is  ruined  by  the  failure  of  the  boilily 
organism. 

Respecting  the  Nous  {the  theorizing  Nous),  we  must  here 
observe  that  Aristotle  treats  it  as  a  separate  kind  or  vmioty  of 
Soul,  with  sov&ral  pecnliuritieF-  We  shall  collect  presently  all 
that  ho  gays  upon  that  subject,  which  is  the  most  obscure  portion 
of  his  psychology. 

In  regard  to  Sonl  generally,  the  relative  point  of  riew  with 
Botiy  as  the  Correlatnra,  is  constantly  insisted  on  by  Aristotle  ; 
without  such  Cori^elatnm,  his  assertions  would  have  no  meaning. 
But  the  relation  between  them  is  presented  in  eeveral  different 
ways.  The  Soul  is  the  cause  and  principle  of  a  living  body  ;t 
by  which  is  meant,  not  an  independent  and  pre-existent  some* 
thing  that  brings  the  body  into  existence,  but  an  immanent  or 
in-dwelliDg  inllucnce  which  sustains  the  unity  and  guided  the 
functions  of  the  organism.  According  to  the  quadruple  classifi- 
cation of  Cause  recognized  by  Aristotle — Formal,  Material, 
Movent,  and  Final — the  Body  furnishes  the  Material  Cause,  while 
the  Soul  comprises  all  the  thi-ee  others;  it  is  (as  we  have 
idready  seen)  tbe  Form  in  relation  to  the  body  as  matter,  but  it 
is,  besides,  the  Movent,  inasmuch  as  it  determines  tbe  local  dis- 
placement as  well  as  all  tbe  active  functions  of  the  Body — 
nutrition,  growth,  generation,  sensation,  &c* ;  lastly,  it  is  also  tho 
Fimd  Cause,  since  the  maintenance  and  perpetuation  of  the 
Form,  in  successive  individuals,  is  the  standing  purpose 


*  Ariitot.  Be  Animil,  I.  4,  40S,  b.  26. — OomparD  a  fimiUr  doctrine  in 
the  TiinBUJ  uf  riato,  p.  m,  B.-D. 

^  AHfttoL  De  Afiimil,  IL  4,  415,  b.  9.  tVri  1^  ^  Y^'^X?  ^^^  C^i^ot 
ffmf/mtQ^  fUTiit  cat  of*\fl'   tavra  It  c-oXXa-yil*)  K**fi'Tui, 
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Aimed  fti  by  <^ac;li   Bofly  in  the  econonny  of  Katnre** 

till 8  diversity  of  nspect,  Soal  imd  Body  are  reciprocally  i&tegr«nt 

and  corn  pic mrntnry  of  etich  other,  the  real  integer  (iht  Liiriiig 

or  Aniniiited  limly)  iuclading  berth, 

Bonl,  in  the  Aristotelian  point  of  view  (what  U  cominoa 
to  all  living  bodius)  ooiupriseB  BC'verai  varii^tieii.  But  i\u 
viincties  aru  not  reprenoutied  as  forming  a  geuns  with  eo-ordinitli 
Kpeoiea  uiidt'r  it,  in  »UL*h  ninnner  that  thu  conntor-ordiiuvtc  apccis 
reoiprocally  excluding  each  other,  ai-e,  when  taken  togctbv 
co-i3Xten«ive  with  the  whole  genus — like  Man  and  Hmte  in  ruga 
lo  aniniul.  Tho  vanotios  of  Soul  are  distributed  into  i 
Btagesi  gnidindly  nan'owing  in  extension  and  enhirging  in 
prehension  ;  the  first  or  lowest  stage  being  oo-ex tensive  with 
whole,  bnt  connoting  only  two  or  three  simple  attribut*^  ;  tb 
second,  or  next  ahovo,  connoting  all  these  and  more  bestdeH,  hq 
denoting  only  part  of  the  individuals  denoted  by  the  first ;  tb 
third  connoting  all  this  and  more,  but  denoting  yet  fewer  ind 
vidnnls;  and  8o  on  forwanl*  Thus  the  oonorote  individnM 
calkd  Living  Bodies,  include  all  phints  as  well  as  all  animalij 
but  the  Form  Soul  {called  Nutritive  by  Arintotle)  corrospondiii 
iberotOi  connotes  only  nutrition,  growth,  decay,  and  generatia 
of  another  ftiniilur  individual. t  In  the  eecond  stage,  i" 
lofl  out,  but  all  animals  remain  ;  the  St?ntient  Soul,  I 
to  animals,  but  not  belonging  to  any  plants^  connotes  all 
functions  and  fiieultie^  of  tho  Nutritive  Soul,  together  will 
Hcnsiljlc  ponv[>tion  (at  least  in  its  rudest  shape)  be&ide«4 
proceed  onward  in  tbe  same  dii'ection,  taking  in  adilitional 
faculties — the  Movent,  Appetitive,  Phant^i-aticJ  (Imaginative), 
Nui'^tic  (Intelligent)  Soul,  and  thus  diminishing  the  total  of 
individunlH  denoted»  But  each  higher  variety  of  soul  continues 
to  possess  all  tho  faculties  of  the  lower.  Thus  the  Sentient 
Soul  cannot  exist  without  comprehending  all  tbe  faeulties  of 
Nutritive,  though  tho  Natritivo  Gxkta  (in  planta)  wiLbout  any" 


•  Arintot  Dfl  Anima,  U,  4,  iX5,  a.  28,  K  11 

t  In  tho  AriitotoJian  trmtiso  Do  PUntis— p.  815,  b,  15— it  Is  »tat«l  lb 
Emp(^clokli'H,  AnnxHgorma,  and  DvmokrituB^  nil  dfitraud  that  pUnta  had  boll 
inklloct  and  cognition,  up  to  a  ccrtiiin  modrrato  piiint.     Wo  do  not  ott«  tb 
tn'titiJii}  118  tho  compnuitiott  of  AiiMtdtle;  but  it  is  rcMiaon&blj  good  yvido 
in  rufet^nco  to  Ihn  dcictiino  of  tk^^i-e  otbwr  iihilosojibun. 

t  AriJtut.  Du  Adima,  I.  6,  411,  b.  28. 
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admijcttire  of  the  Sentient.  Again,  the  Sentient  Soul  doea  not 
necessarily  possess  either  memory,  imagination,  or  intellect 
(Nous) ;  but  lio  boqI  can  be  either  Imaginative  or  Noetic,  without 
being  sentient  as  well  as  nutritive.  The  Noetic  Sonl,  as  the 
highest  of  all,  retains  in  itsolf  all  the  lower  faculties  ;  bat  these 
are  found  to  exist  apart  from  it.* 

We  may  remark  here  that  the  psychological  classification  of 
Aristotle  pt-oceeda  in  the  inverse  direction  to  that  of  Plato.  In 
the  Platonic  TimoDos,  wo  begin  with  the  grand  soul  of  the 
Kosmos,  and  are  conilucted  by  successive  steps  of  degi'adation 
to  men,  aoiraals,  plants  j  while  Aristotle  lays  his  foun(Jiition  in 
the  largest,  most  multiplied,  and  lowest  rang©  of  individuals, 
carrying  us  by  saccesaive  increase  of  conditions  to  the  fewer  and 
the  higher. 

The  lowest  or  Nutritive  60ul>  in  spite  of  the  small  number  cjf 
conditions  involved  in  it,  is  the  indispensable  basis  whereon  all 
the  others  depend.  None  of  the  other  Souls  can  exist  apart  from 
it.f  It  is  the  first  cmistitaent  of  the  living  individrnd — the 
implication  of  Form  with  Matter  in  a  natural  body  suitably 
organized ;  it  is  the  preservative  of  the  life  of  the  individual, 
with  its  aggregate  of  functions  and  faculties,  and  with  the 
proper  limits  of  size  and  shape  that  characterize  the  speoies ;% 
it  is  moreover  the  preservative  of  perpetuity  to  the  fjpeciea, 
inasmuch  as  it  prompts  and  enables  each  individual  to  generate 
and  leave  behind  a  successor  like  himself;  such  is  the  only  wa)' 
that  an  individual  can  obtain  quasi- immortality,  though  all 
of  them  aspire  to  become  immortal. §  This  lowest  soul  is  the 
primary  canse  of  digestion  and  nutrition.  It  is  cognate  with 
the  celestial  heat^  whieli  is  e^j^eiitial  also  as  a  co-operative  cause; 
accordingly  all  animated  bodies  possess  an  inherent  natural  heAt.|| 

•  Arist<)iI)t^Aniin4,II  2.  413,  A.2a.30>,3'>;  IT.  3,4tl»  b  30«  It6.ft,  10. 

t  Arietot.  Pc  Animd,  II.  4,  415^  a.  'i4,     irpttntf  nai  Kotforajfj  rvya/tit 
f*<rTi   ^nxV^t  **'^'  9**  ^*^"f'X^*  ''^  f'/**  '^"""o^**''      ^t5,  b.  9.     row  ^tltno^^ 
W'^aTot  ciiT*V  Kut  «/iX7        *''m  *-♦   ^^^'  *-  22-30,  b.  24-— Amtot,  Uo 
htrnpirtkiiouv^  S,  471,  a.  30^  b.  11. 

I  Ariftt^l,  l)«  Animil,  11.  4»  416,  a.  17* 

I  Ariatot.  De  Aniina,  U.  4,  415,  K  J,  4HJ,  b.  25*  iwwl  t  Aw9  to© 
TfXoi/^  ii?rffl»'Tti  WftiJurayofHt'ttt'  ^Mrrtcor,  Tt\o«  ft  to  yrvt'tfirat  oTo¥  oi'to, 
t^tf  Ar  »/  irpunri  "^f^xv  7^*'*'V'i'<^7  ^^f*^  cttno,  Abo  Dm  GcuvtAL  AnimiiL 
IL  I.  7ai,  b.  33, 

I  Aristut.  De  Aaiinit,  II.  4,  41G,  a.  10-1  Sp  b.  29. 
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We  advance  upwards  now  from  the  Nutritive  Sonl  to  tliat 
higher  Soul  which  is  at  once  Nutritive  and  Sentient ;  for  Aristotle 
does  not  follow  the  example  of  Plato  in  recognizing  three  souls 
to  one  body,  but  assigns  only  one  and  the  same  soul,  though 
with  multiplied  faculties  and  functions,  to  one  and  the  same  body. 
Sensible  perception,  with  its  accompaniments,  forms  the  charac- 
teristic privilege  of  the  animal  as  contrasted  with  the  plant.* 
Sensible  perception  admits  of  many  diversities,  from  the  simplest 
and  rudest  tactile  sensation,  which  even  the  lowest  animals  cannot 
be  without,  to  the  full  equipment  of  five  senses  which  Aristotle 
declares  to  be  a  maximum  not  susceptible  of  increascf  But 
the  sentient  faculty,  even  in  its  lowest  stage,  indicates  a  remark- 
able exaltation  of  the  Soul  in  its  character  of  Form.  The  Soul, 
qua  sentient  and  percipient,  receives  the  Form  of  the  Perceptum 
without  the  matter ;  whereas  the  nutritive  Soul  cannot  discon- 
nect the  two,  but  receives  and  appropriates  the  nutrient  sub- 
stance, Form  and  Matter  in  one  and  corabincd.J  Aiistotle  illus- 
trates this  characteristic  feature  of  sensible  pt^rception  by  recurring 
to  his  former  example  of  the  wax  and  the  figure.  Just  as  wax 
receives  from  a  sit^net  the  impression  engraven  thereon,  whether 
the  matter  of  the  signet  be  iron,  gold,  stone,  or  wood  ;  as  the 
impression  stamped  has  no  regard  to  the  matter,  but  reproduces 
only  the  figure  engraven  on  the  signet;  the  wax  being  only 
potential  and  undefined,  until  the  signet  comes  to  convert  it  into 
something  actual  and  definite  ;§  so  the  percipient  faculty  in  man 
is  impressed  by  the  substances  in  nature,  not  accoriling  to  the 
matter  of  each,  but  according  to  the  qualitative  form  of  each. 
Such  passive  receptivity  is  the  first  and  lowest  form  of  sensation, || 

*  Arisitot.  De  Scnsu  et  Scnsili,  c.  l,p.  436,  b.  12.  lie  considers  sponges 
to  have  some  Hensalion— Hist.  Animal,  I.  487,  b.  9- 

+  Aristot.  De  Animfi,  II.  3,  414,  b.  2;  III.  1,  42  i.  b.  2^5,  41o,  a.  3  ;  III. 
13,43.5,  b.  lo. 

X  Aristot.  De  Animfi,  II.  12,  424,  a.  32,  b,  4.  ^m  ti  ttotc  ta  (/)v7a  ovk 
niaOuveint^  ly^avTci  ti  f.iopinv  ylrvy^tKOU  Kiii  Traay^oi'Ta  t/  vtto  rdi/  a7n{cu\ 
KPt  ''(np  y!n'\^c-(ti  Kill  Oipninuf-'Tai'  fuiiov  '^(ap  to  pj)  c^ctv  ptaoTi^Ta^ 
ptj^i  ToiavTtjr  f^ipx^]^  ^'"'^  '''«  C'^f^V  Ctx^aOai  Tvby  alaOipwv^  dWu  Trnff^etv 
peTa  T/yv  i''\/yv. 

Thcmistius  ad  loo.,  p.  144,  ed.  Spengel.  7ratr;^ci  (tg  (pina)  ovvcktiovji^^ 
rrj'i  vXrjw  TOO  TToiot'VTo^^  Sac. 

§  Aristot.  Do  Anima,  II.  12,  424,  a.  20. 

II  Aristot.  Do  Aninia,  II.  12,  424,  a,  2o.  (uiOipijpiov  Ce  irpu^Tov  iv  u' 
?y  ToiavTtj  tvi'dms'y  &.c. — III.  12,  434,  a.  29. 
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not  having  any  magnitude  in  itself^  but  residing  in  bodilj  orf^ns 
wliich  have  magDitude,  and  separable  from  tbem  only  by  logical 
abstractiou.  It  is  a  potentiality^  correlating  with>  and  in  due 
proportion  to^  tlje  exterior  Fercipibile,  wliicb,  when  acting  upon 
it^  briugs  it  int-o  full  actQality.  The  actuality  of  both  (Percipiens 
and  Perceptam)  is  one  and  the  same^  and  cannot  be  dii^ijoined  in 
fact,  though  the  potentialities  of  the  two  are  distinct  yet  correla- 
tive ;  the  Percipiens  is  not  like  the  Percipibilo  originally,  but 
becomes  like  it  by  being  thus  actual  iz^^c]** 

The  Sentient  Soul  is  communicated  by  the  nmle  parent  in  the 
act  of  generalionit  and  is  complete  from  the  moment  of  birtli, 
not  requirmg  a  process  of  teaching  after  birib  ;  the  Sentient  Sub* 
ject  becomes  at  once  and  instantly,  in  regard  to  sense,  on  a  level 
with  one  that  has  attained  a  certain  actuality  of  cognition,  but 
which  is  not  at  the  moment  reflecting  upon  the  Cognitura.  Poten- 
tinlity  and  Actuality  are  in  fact  distinguishable  into  lower  and 
higher  degrees  ;  the  Potential  thai  hoA  been  actualized  in  a 
iirst  or  lower  stage,  is  still  a  Potential  relatirelj'  to  higher  stages 
of  Actuality.  J  The  Potential  may  be  acted  upon  in  two  opposite 
ways ;  either  by  deutlening  and  extinguishing  it,  or  by  develop- 
ing and  carrying  it  forward  to  realisation.  The  Sentient  Soul) 
wben  asleep  or  inert,  requires  a  cause  to  stimulate  it  into  actual 
eeeingf  or  hearing;  the  Noetic  or  Cognizant  Soul,  under 
like  circnmstanceB,  must  also  be  stimulated  into  actual  mediti^ 
iion  on  its  eo^^nitniu.  But  there  is  this  diiFerence  between  the 
two.  The  Sentient  SouJ  eomniunes  with  piirticalars  ;  the  Ni>i?tio 
Soul  with  Universals.     The  Sentient  Soul  derives  ite  stimulns 

*  Ariatot.  Do  AninnI,  III.  *i,  42a,  b.  2d.  ff  €l  lot*  attrOtfjut^  tt^Kftytta 
gat  riff  aiaOt/afWK  if  mi'tiJ  ^V  tint  teat  pnut^  to  i5*  ftvai  <#!/  lainotf  oitttl?. 
'-TI.  d|  419|  11.  3.  70  t*  uitrOrfTtKot*  Ivvnfiti  fWii"  oToi'  to  at^ffrnv  tjrtf 
^tn€\f)(€i0 — -^ntr^**  /iiV  ov^  ot'x  oftowf  ny^  wtirot'&o^  £*  iv^ia^TOi  nai 
cVriK  Qtotf  «if€t»»«,— Alao,  417,  n*  7-l4-^U. 

lli«re  wore  conflicting  doctrines  current  in  ArislolleV  time ;  womu  ««id 
that  for  an  itg«nl  to  act  upon  «  p«tient,  tbvn*  must  be  iihmut  b^twoen  th« 
two;  others  said  thnt  there  muit  bo  mttikmf**,  Artstot1>9  disaentt  from  both, 
and  adopts  a  sort  of  inteimcdiute  doctiine— 415,  a,  30,  410,  a,  10, 

t  Aristut.  Do  Qener.  Animal. »  XL  5,  7il,  a.  14,  b.  7  ;  I>e  AnJmA,  11.  d, 
417,  b.  17. 

Z  Arittot.  Dp  Animsl,  IL  6,  417.  b.  18-31.     Ben  ab^vo,  p.  62.1,  not<?  •. 

Th«  cTit«Tit  of  Prttentmlity,  or  th?  partial  Actuality,  which  Ariatotlo 
elaimi  for  the  acntiunt  Soul  «reii  at  birthg  dtt»{?rvci  to  )h*  kept  in  mind ;  we 
shall  oualniAi  it  prt>««iitly  with  what  b«j  s^t^s  aUuut  Uiu  XvuSk 
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from  wiilioDtf  and  from  sonic  of  th 
wmhle^  or  Audihte ;  but  the  Noetic 
lliis  abfftmct  mul  timverj$ii1,  wkich 
Soul  itaclf ;  »o  ihiii  a  tutui  csm  at  ii^ 
plwffi,  bat  he  auinot  see  or  hta^r  m 
exOBpi  mick  riiilila  or  aodtble  objeoi 
W«  have  already  rt^oinrkedt  iUtikti\ 
Soul  is  Utile  dev6lo[ied  ;  belug  coul 
Touch  (which  can  oeirer  be  wafitia 
and  Tacte.     Bat  ei*eii  thia  minim  aq 
compared  with  the  variety  of  aeoi 
atcp  in  advance  of  plants  ;  it  complj 
within  ita  own  sphere  it  h  alwajs  ^ 
native.^    The  Bentieot  Sonl  poacesi^ 
in  common  with  the  Noetic  Soal  oi 
to  diflcrent  objects  and  purpotiea; 
bccanite  it  ta  ii«elf  a  mean  or 
nenjitble  extremee  of  which  it 
bard  and  aoR,  wet  and  dry,  whHe 
biitt^r  and  aweet,  light  and  darkni 
and  bUingihle,  d;c.     We  feci  no 
touched   is  exactly  of  the  same  i 
neither  hotter  nor  colder ;  the  B^ni 
tween  the  two  extremes,  is  atimolaU 
time  to  either  of  them,  aooordingaal 
It  thns  makee  com])ariflon  of  each  il 
with  ita  own  mean.§     Lastly^  the 


1 


*  Ariitot  Dc»  Anima,  IL  6,  117.  b.  M 

maOCXov*   javra  h*  cV  «vt^  yrvt  tVri  rij  ^ 
t  ArintoL  Do  Ammi^'ni.  12,  4S4/b.< 

aM€V  a*ptff  tumi  J'tj'v*', 

X  Amtot  1>«  Anima,  TIT.  9»  a.  le.    fij 

7ai.  ■.  32,  b.  5;  Bo  Somoo  et  VijfiL,  e,  i,  i 
Gftlled  Ivt'tiutv  ^\*fi<()vrov  r/^iTirf/i^.— Ana] 

(  ArwtoU  Dc  Animii.  11.  10,  <22.  *.  1 
424,  &^  10^  rat  lik  rvino  icptWt  ra  nidi 
in.  7,  431,  au  10,  cVti  to  fjlarOut  rtfi  \i>i 
fifaor^rt  Vfton  to  a*'fa&hif  ij  tLaxhtf^  ^  rota 

He  ruuurka  UuAt  pLmU  htLxa  no  ■iiiulal 
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really  one  and  mdivisible,  thoagh  distingtiislmble  logically  or  by 

abstract  ion  into  difTerent  genera  and  species.*      Of  timt  fiicnlty 

tbe  ceatral  pliysical  organ  is  the  hearty  which  oontuiiis  the  con- 

j  genital  or  animal  spirit.     (The  Aristotelian  psychology  is  here 

I  i^markftble,  affirming  as  it  does  the  essential  relativity  of  all  phe* 

I  Bomena  of  sense  to  the  appreciative  condition  of  the  Sentient. ;  as 

I  well  as  the  constant  implication  of  lutollectuaJ  and  discriminative 

comparison  among  them.) 

All  tho  objects  generating  sensible  perception,  are  tnagni* 
ittdea^t     Some  perceptions  are   p<>c«liar  to  one  sense  alone,  aa 
colour   to   the   eye,   «SlC.     Upon  tiiese  we  never  make  mistakes 
'  directly  ;  in  other  words,  we  always  jndge  rightly  what  is  tbo 
colour  or   what  is  tho  sonnd,    though  we   are  often  deceived  in 
I  judging  what  the  thing  coloured  is,  or  where  the  sonorous  object 
[  iomi     There  are,  bow^ever,  some  perccivables  not  peculiar  to  any 
imnBO  alone,  but  appreciable  by  two  or  more ;  though  chiefly 
Ibwt,  by  the  sense  of  vision  ;  such  are  Alotiou,  Rest,  Number, 
Figure,  Magnitude.     Here  the  appreciation  becomes  less  accu- 
rate, yet  it  is  Btill  made  directly  by  sense, §     But  tliere  are  yot 
other  matters  that,  though  not  directly  atJlH-ling  seuHe,  are  per- 
ceived indirectly,  or  by  way  of  accompauimenl  to  wluit  i^  dirt?ctly 
perceived.     Thus  we  see  a  white  oi>ject  ;  ni*thitig  else  aflVeting 
'  ecDse  except  its  whiteftess.     Beyond  thb,  however,  we  judg^ 
[and  declare t  that  the  object  so  seen  is  the  son  of  D tares.     Thia  is 
[a  judgment  obtained  indirectly,  or  by  way  of  aceoujpaniment;  by 
l^reidtinit  so  to  speak,  inasmuch  as  the  same  does  not  accompany 
I  all  sensations  of  white*     It  is  here  that  we  are  most  liable  lo 
I  error*  II 


•  AHBtot  Do  SeuJu  ct  Senaili,  a  7,  1*0,  %.  8-17 ;  Do  Motu  Animd.,  10, 
tT03,  a.  Id  ;  l>«  Somno  ot  VigiL,  c  2,  4o5,  ih.  I6-21  35^  Aofj,  «.  o  ;  Dv  JtmirtUta 
[■I  SeuecU,  407,  b.  tl,  im,  ti  4  12  ,  D<3  PArtibus  AniaMlium,  III.  066, «.  te-l$| 
[ftA7,b.  24. 

t  AiistoL  Do  Hcn»n  vi  6cn«ili,  e«  7»  449,  a.  30*     to  atirOfjroy  wmt^  «Vn 

I  AristoL  Do  Amma.  IL  6,  418,  a.  10-15. 

f  Arifitot  Do  Sca»u  vt  Scaaiii,  c  1,  437>  it.  H»  c.  4,  442,  b.  8-IS.  Ho  fays 
|in  tbifl  liut  pa— gi,  th^it  thu  common  purceivjible»  mre  approciAbltf  «l  tmai  ^ 
l4oiA  tt^Ai  Mid  IomA — if  not  by  all  tbu  sen««f!w 

I  ArUtot  Do  AuimA,  IL  6,  418,  a.  7-25.  Xrjfrai  li  to  ufVC^i^roi' 
iVpi)[iirv,  ft'**  hvo  /ii*^*  KttO'  aifTii  0afif¥  at^avtaOftt^  TO  04  ai'  miita 
\ay^fi4^ff»itis.^A[9o,  UL  1,  42Cp,  a.  25 ;  lit,  a,  428,  b.  I8-Sa* 
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Amatig  the  fire  setisee,  Aristotle  distinf^iiislies  Iwo  as  opemti 
hy  direct  coutiict  between  Subject  and  Object  (ToQcIi,  Taste) 
three  aa  opemtiug  through  au  external  intervening  nuxliii 
(Yinon,  Smcil,  Taste).  He  begins  with  Vi^iaHy  which  be  r»» 
gftrds  B8  poescBBing  most  oomplctcly  the  nature  and  chmract^rLiticfl 
of  A  Sense.^  The  direct  and  proper  object  of  viaion  is,  eoloor. 
Now,  ooloar  operates  upon  the  eje  not  immediately  ;  for  if  tb« 
coloured  object  be  placed  in  contact  with  the  eye,  there  will  be  no 
vision  }  bat  bj  causing  moYemeuts  or  perturbatioua  in  the  ejttem&l 
intervening  mediara,  air  or  water,  which  aflVct  the  sense  throagb 
an  uppropriute  agency  of  their  own»t  This  agency  is,  acoordinj 
to  Aristotle,  the  Diaphanooa  or  Tmnspareut.  When  actual  or 
energy,  the  Transparent  is  called  Light ;  when  potential  or 
capfteity  only,  it  is  called  Darkness.  The  eye  is  of 
Biruetnre,  apt  for  receiving  these  impressionft,^  It  is  the  p»- 
aenco  either  of  &re,  or  of  something  analogous  to  the  celestial 
body,  that  calls  forth  the  Diaphanous  from  the  state  of  Poloiti- 
ality  into  that  of  Actuality  or  Light ;  in  which  latt<jr  condition  it 
is  ptimalated  by  colour*  The  Diaphanous^  whether  as  Light  or 
Darkness,  i^i  a  peculiar  nature  or  aeoompaninient,  not  iubstantt 
in  itm.4ft  bnt  inherent  chietly  in  the  First  or  Celestial  Body,  yet 
in  air,  water,  glass,  precious  stones^  and  in  all  bodies  to  n  great 
or  less  degree.}  The  Diaphanous  passes  at  onoe  and  simnltane* 
ooslj,  in  one  place  as  well  as  in  another^  from  Potentiality  to  Aotu- 


Lial      j 

lit 

I 


*  Arintot.  Do  AnimtL,  ITL  3,  429,  a,  2»     y  oyjriw  ^oKurra  oiW(?^in'v  J^ri 
— Abci,  MetaphjdciL,  A,  imu 

t  Amtot  D\i  Animh,  IK  7|419,i*  12-li-19  ;  Anttot  Do  Banun  «i 
**.   3,  4iOt  <l.    IH,      it'iTT*  tiOv^  xftftTTott  (pay&i,  Tip  tcit^ftaOat  to  p*rn^v 

ftwoft^Q/nit, — lb.  c.  2,  p.   4!td,  b.  5*     rtre  tpu^v  ciV  ny/>  iVti  to  ^ttrn(* 

t  Ariatot.  Be  A  aim  A,  II.  7,  419,  a.  9.     rotiTo  711^  ^v  at'^tu*  to  Xf*ttffn 
rJpat,  yo  icwtfrtte^^  €7vni  rov   tar  eiftp^(€iav  ?m0«»'Of%»    rj   J*  tVTrA€;^€i 
Toti  ltttfp*n*ot/^  0a't   •WiV.  -418,  b.  l2-i7.     «T«i^   ij  eVTfX*\fi«i  httpai 
Vfro   irvfiOH  ^    lutoinov   oTpy    to  ut^w    inii*i*ii  ^-^lyj'oir  tj    rotui>rotf   nvi 
wui^tn^ttttt  iv  T4J*  I tmtptiu f7t 

§  ArisUit  Dfl  Antmi,  II.  7,  41S,  b,  5 ;  D«  Bonau  ot  SensiU,  c.  2,  43(| 
11.  14,  h.  7,  c*  3,  439,  n,  21,  »eq.     o  fi  Kiynmu  ittHpat^e^^  avx  <Vti#  t7ii 

h'ottfj^  01  wv  cm   rvt'Ofttt^  y  ^ti)ftt&rfj  uif  oiV  ttriiu^  iv  rt^vroi^  ^'  it 
na'i  70 1 «  uX.\di9  ewfitiffit^  cVt^rit^^^a,  toav  ftc^  /laXXa**!  roif  ^c  r/rrei/. 
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fLnty — from  Darkness  io  Light,  Lig'bfc  does  not  take  time  to 
travel  from  one  plnce  to  another,  as  Bound  and  smell  do,  •  The 
DiaphanouEi  is  not  a  body,  nor  eiHuvia  from  a  body,  nor  any  one 
of  the  elements  i  it  is  of  an  adjective  character — a  certain  agency 
or  atiribate  per%*ad»ng  or  belonging  to  bodies,  along  with  their 
extension. t  Colour  marks  and  dclinea  the  surfjtce  of  the  body 
qud  Diaphanous,  aa  figare  defines  it  qud  extended.  Colour 
makes  the  Binphanous  itself  visible,  and  its  own  varieties 
visible  through  the  Diaphanous,  Air  and  water  are  transparent 
throughoat,  though  with  an  ill -defined  superfieial  colour.  White 
and  black,  as  colours  on  solid  bodies,  correspond  to  the  condition 
of  light  or  darkness  in  air.  There  are  some  Inminons  objects 
viiibte  in  the  dark,  as  fire,  fungous  matter,  eyes,  and  scales  of 
Ibb,  &c.,  though  they  have  no  appropriate  oolonr.J  There  are 
seven  species  or  varieties  of  colours,  bat  all  of  them  proceed 
from  wliite  and  black,  blended  in  different  proportions,  or  seen 
one  through  another ;  white  and  bhick  are  the  two  extremes^  the 
other  varieties  being  intermediate  between  them. 

Tlie  same  necessity  for  an  intervening  medio m  external  to 
the  Snhject,  as  in  the  chrg  of  Vision,  prevails  also  in  the  Senses  of 
Hearing  and  Smell*  If  the  audible  or  odorous  object  be  placed 
in  eqnUict  with  its  organ  of  Sense,  there  will  be  no  hearing  or 
smell.  Whenever  we  hear  or  smell  any  object,  there  must  be 
mterposed  between  us  and  the  object  a  suitable  medium  that 
shall  be  affected  first ;  while  the  organ  of  Sense  will  be  aOected 
aeeondarily  through  that  medium*  Air  is  the  meilium  in  regard 
to  Sounds  both  Air  and  Water  in  regard  to  Smell ;  but  there 
seems  besides  (analogous  to  the  Transparent  in  regard  to  ViHion) 

•  AriBtot.  De  Smmi  oi  S^^nsOi,  c,  6.  44d»  a.  23,  toq.,  b,  27.  447,  b.  % 
T«f  ftt^nt  7*1/1  Ti  0ir'»  (Vt/**,  n\\*  ov  Kivrjffiv  Tf««— EmpHiolKleiJilli fined  thftt 
light  travellinic  fmni  the  Sun  rc^ichod  the  iniiTvening  fpnoe  beforo  it  Ofiin«  te 
tho  enrth  ;  Ari^tollo  cnntnidtc^ts  him. 

+   An'stot.  De  Anima,  11,   7,  418,  b-  19.     t*im  ^  to  autnot  ar*jtifat* 

0ft'f  ^1'. — Ariflot,  I>c  Son»u  <*l  Sonwii,  c.  3,  y  ^Iv  ovi*  roc^  0tt»To«  ^tV«« 
fV  nopi^Tff  Til*  ^f<i0rt«'fi  itrrtv*  tot*  h*  4v  To7»  mt'finet  fittfp«vopn  to 
rV^rtTft**,  vTi  ^rV  ntf  r*^  Ti,  ItjXov*  oti  ^c  Tof^To  cVti  t#*  ypu-^tt^  tV  TiT'i* 
irt'ii^AiK'ovTtoii'  ipitt'€pffy*-^t  an  ^i*v  'yfip  tV  Ta'  rutf  avpntro^f  irt/mT*,  «XV 
ttvrt  T*  ttfh  W'lHiTu*  rt'prtv,  aWa  Ti)*'  iti^Ti^i'  ipvati^  l*t  vo^l^tiv^  ^"^/^ 
Itai  i*f*  ^Y/io'iiwTi'f'iTrr*,  Ttrrt^^F  •rni  fVTo*, 

X  Atistot,  Df.  Anim*i,  II.  7,  4iy,  ft,  2.21 ;  AdstoL  Do  8cn»a  at  Sensai, 
c  i|  442,  B*  21,  avYtn  coloun, 
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a  spocti^  agency  called  the  TraiwSonant,  which  perodat  air 
enables  it  to  ti-ansniit  Sound;  and  certAint)'  another  special 
agonex  called  the  Trjin»*Olfacient,  which  pervadeA  both  air  auil 
water,  and  enables  them  to  transmit  Smell.*  (It  aoem*  tlini 
that  something  like  a  Lnminiferons  Etbi?r— extended,  mubili 
and  permeating  bodiea,  yet  bUU  incorporfjal  in  it«cir— wa«  m 
hypothesis  as  old  as  An»totle  ;  and  one  other  Ether  beaidi 
analogooa  in  property  and  purjwjsc— an  Odonferoiis  Eih«r 
perhnpA  a  thinl  or  Boniferons  Ethur,  bnt  this  is  le«a  distio 
fcpecilied  by  Aristotle). 

Sound,  according  to  Arittotte,  arises  from  the  shock  of  t' 
or  more  fK>lid  bodies  communicated  to  the  air  It  iinptteB  li 
moTement  in  one  at  lea^t  of  tiiose  bodies.  Many  ^oft  bellies 
incapable  of  making  sonnd  ;  tluise  best  suited  far  it  are  inch 
metals,  hard  in  structure,  smooth  in  surface,  hollow  in  sh 
The  blow  must  be  stnurt  and  quick,  otherwise  the  air  slips  a 
and  diacipalea  itself  before  tlie  suutid  can  be  oommufiicated  to 
h,f  Sound  is  communicated  through  the  air  to  the  organ 
bearing;  the  air  i»  one  Continuum  (not  composed  of  adj 
pariiclea  with  interji|)aces),  and  a  ware  is  propagated  from 
the  interna]  ear  ^  which  (i.^.  tlie  ear)  contains  some  air  c&eli 
in  the  ainnous  ducts  within  the  membi-ane  of  the  tympanum^ 
oongenitally  atUiched  to  the  organ  itself,  and  endu«?d  witii  a 
This  internal  air  williin  the  ear,  excited  b; 


ea  to 
an  Q^^ 
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•  AHit^yt.  De  Antttt^*  II.  7,  419,  s.  25  35  ;  m  Sc^ujiu  et  Reniili,  t  5, 
b.  ZO ,  Th^mitUtiM  ad  ATraiul  Do  Autmi,  IL  7*8,  p.  115,  Spoxifttl 
TO  lfttipai^c*—io  iiij-j^l^^io  lUeft99f.  The  two  Ust  nainue  are  not  duitinctly 
ttjHU'd  by  Aristotle,  but  ani  aald  Co  havt!  been  fint  applieil  by  Tbeopluiutiii 
afl£^r  him.  Bo«  Ihci  notea  of  Trendelenburg  and  Tontrick  ;  the  l&tt^T  nuji 
ThfmifttiuA  to  have  bad  before  bim  a  fuUor  and  better  text  of  Axbtollf 
that  which  we  now  posteaa,  which  Atx^ms  contipL  In  our  priw^nt  t^nt, 
Tranflpart-nt  a»  well  as  tbe  Trana-olfacient  Ether  ar»  clearly  indicated ; 
Tran»- sonant,  oot  doarly. 

t  AruLot,   Dtt  Animi,  II.  %,  419,  b,   )0-2.5.      He  ealla  air  ^a^/^ofw 
cuOfiVvrof — (iJiO,  a.   i'S),       (^vlmtfHron  tvoXtffOow,     IhiTiiiiitiuj,  p*   1 
117,  Sp.  '"  quod  facile^  diifluiL**— TTi-ndcaeDbiirg,  (U^mm,,  p.  384.)     lie 
that  for  loooroiti  purpoiea,  air  ought  to  be  &Oft<*v¥^Qtmpmci  or 
•ound  roverbemtoa  best  from  mdalM  with  naooth  iurfacc— 420»  a.  25. 

t  Ariatot  De  Aniroi,  IL  $,  410,  b.  34,  420,  a.  5.     ovraw  ^*  (o  I 
iinlv  o  wotv'¥    <S<oi'f (*^,   uiuif  titinfi^  <rv«'r;i^^ir  gel  tts^—  "^o^ptfTixi'V 

©t'l'  TO  lf<»'iyTl40l'  IfOV  <I*^Ot  OVA^C^C*?   ^*Xf«*  djfuijt.        ^iittff    li    <n>;t" 

otfp*   Ita  ct  TO  tV  ai^u  t^¥a^,  Ktt^ttVfitfov  Tow  t^m  to  ciV«>  *<r«<,      ift9\ 


the  raotion  propagated  from  the  external  ear,  causes  lieariag,  Tbe 
tj&r  is  enabled  to  appreciate  accurately  tbe  movementii  of  the  extern 
nftl  atr,  b^pause  it  has  itself  little  or  no  movemeut  within.  We 
cannot  hear  with  aDj  other  part  of  the  body  ;  because  it  is  only 
in  the  ear  that  natare  has  given  us  this  stock  of  internal  air* 
If  water  gets  into  the  ear,  we  cannot  hear  at  all ;  hecaase 
the  wave  generated  in  the  air  withont,  cannot  propagute  itself 
within.  Nor  can  we  hear  if  the  membrane  of  the  oar  be 
disordered ;  any  more  than  we  can  see  when  the  membrane  of 
the  eye  is  disordered,* 

Voice  18  a  kiad  of  sound  peculiar  to  animated  being?* ;  yet  not 
belonging  to  all  of  them,  but  only  to  those  that  inspire  the  air. 
Kature  employs  respiration  for  two  purpogea  ;  the  first,  indispen- 
sable to  animal  life — that  of  cooling  and  tempering  the  excesaive 
heat  of  the  heart  and  its  adjacent  parts ;  the  second,  not  indis- 
pensable to  life,  yet  most  valuable  to  the  higher  faculties  of  man 
— significant  speech.  The  organ  of  respiration  is  the  larynx; 
a  man  cannot  speak  either  when  inspiring  or  expiring,  but  only 
when  ret-aining  and  using  the  breath  within.  The  Soul  in  those 
parti^,  when  guided  by  some  phantasm  or  thonght,  impels  the  air 
within  against  the  walls  of  the  trachea,  and  ibis  shock  cause« 
vocal  sound s.f 

Aristotle  seems  to  have  been  tolerably  satisfied  witli  the  above 
explanations  of  Sight  and  llearing;  for  in  approaching  the  Si^nso 
of  Smell  with  the  Olfacionts,  he  begins  by  feaying  that  it  is  less 
definable  and  explicable.     Among  the  five  senses,  Smell  stands 


This  text  of  thi»  pa!i«iu^^  i»  not  MtisfAct<jr}'.  It  hn^  been  mt^ch  crUiciMd 
M  well  M  «aiendtKl  by  Tor«inclf — bco  bia  Comment,,  p.  148  or  15L  We 
enanot  iipprov«  hi*  iiIt«ration  of  <')i^t*^<ii'  into  Cp»\ffn(po*', 

*  Ariatoi,  De  Anitnil*  11.  S,  420,  a.  10.  »  f*  tV  Tf>7t  wiinv  T'^rrtTY*'** 
^e|ii|^7<li  r/iov  TO  ctKiVjj^Tav  fM'di,  oJTiL'T  tiicft*fiu*x  attfOnt^t^mt  irrtifti*  Tat 
^iA0e/>iiv  T^9  €tviftKufM.' — 420,  d.  14.     oi*i)*  {^^avopkti^)  u¥  if  /(Y«^<Yf  '^^^^i 

W^Wtft  TO   *Tt   TiJ   KOfftf  itp^n  Ufftlf  li^^*l^ 

+  Amtot  I)e  Aiiimn,  H.  8,  4'iO,  *b.  J5'l6-25-3a»  421,  a.  2,  h^t^  p) 
rXtf'yiJ   tov  ofo^rt-fo^i^Vov  «r/K>*  vjrn  t^«  «V  tu»ti»it  to**  fi^tpimn  y^vx^* 

^ap  tal  rif  'yXwr^ff  ^mf^tv  itai  wx  tit  ^jyrroi'Tf*)  ii\X<i  itl  tfty^v\of  t« 
$t¥tn  T^  rt'Wto¥  nnt  fitrja  0ttvtr»0t'aii  Tira^r'  etittavrtKot  y^^*  fif  Trv  i^cp^ot 
ffOTi*'   tf  0tt>»'i}  •   €tt}   av  Toy  iii'iiri^v^cVov  «f*/fo«,   u^^itpp  tf  jrf'Jfi  «XXii 
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intermediate  between  the  two  (Tniite  and  Toneb)  thftt  opentf: 
bj  direct  contacti  and  the  oilier  two  (Sight  and  Hearing)  tlmt 
operate  throagh  an  eKteruid  niediam.  Mtui  is  bolow  other  a&i- 
maU  in  this  sense  ;  he  dij^cnmiimtee  little  in  smells  eiicept  tU 
pleasnrablo  and  the  {miutuL^  Hia  tAste,  thongh  aualogoiu  in 
manj  points  to  smell,  is  ^  more  aceurate  and  dtacrimtnaling, 
bccan^  taste  is  a  variety  of  touch ;  and  in  n^speot  to  touch, 
is  the  most  discriniinating  of  all  animals.  Hence  his  great  sq] 
riority  to  them  in  prBOtieal  wisdom^  Indeed  the  miirkod  differem 
of  intoUigcnco  between  one  man  and  another,  turnH  matiilj  opoit' 
the  organ  of  tonch ;  men  of  hard  flesh  (or  skin)  are  by  nature  dull 
in  ruleUicrence,  men  of  eoffc  fletih  are  apt  and  clever. t  The  dai*i- 
tying  names  of  diOerent  ftmella  Bxe  borrowed  from  the  names  ef 
the  aDuloguns  tahtes  to  which  they  are  analogous — sweet,  bitt 
tart,  dry,  sharp,  smooth,  ^c.X  Smells  take  efibct  throagh  air 
well  as  through  water  ;  by  moans  of  a  peculiar  agency  or 
panimont(mctjtiuned  above,  called  the  TraDS-Olfacient)  pervnd 
bo  til  one  and  the  other.  It  is  peculiar  to  man  that  he  canm 
smell  except  when  inhaling  air  in  the  act  of  inspiration  ;  any 
may  settle  this  for  himself  by  making  the  trial  §  But  fishes  an 
other  aquatic  animals,  who  never  inhale  air,  can  smell  in  the  water 
and  this  proves  that  the  trans-oLfadeut  agency  is  operative 
transmit  odours  not  less  in  water  than  in  air.||  We  know 
the  sense  of  smell  in  these  aquatic  animals  is  the  same  as  it  is  in 
man,  because  the  same  strong  odours  that  are  destructive  to  man 
are  also  destructive  to  them.^  Smell  is  the  parallel,  and  in  a 
certain  sense  the  antithesis  M'  taste ;  smell  is  of  the  dry,  taste  lb 

•  Ajistot,  De  AaimA.  It,  9,  i2l»  a*  742;  Ariaiot  Do  Sensu  oi  SonsiU,  e. 
5,  445.  n,  <5,  c,  4.  Ul,  n.  I  •  Do  Purtibiw  Animftl,,  IL  2.  666, n.  31,  6d7,  tu 
t  AriaUiU  De  Animi,  IL  0,  421,  m*  17-27,     corii  ^e  t^i*  «0^>  troK 

fiw7aro¥  €<rT*   Til'*f  ^u*tw,   trijuuot*  ^(  to  iro*  tV  7i{'  ytt^^t  t«I>i*  oH^ffti"ir\ 
wupa    TO   anjOtfTT^ftiav  totno   tiifji    *i»0i»*iv  ku\    nfp>tfvi*^   wttfC  uXXo 
fm^^V    04    tutt    yap    aiiXty*uaa/jtcot    fi0<>cif   T^**  iint'o/ttt%   oi  fr  nnXnci 

t  AriwtoL  De  Anima,  11.  9,  421,  n,  27-3t>. 

$  Aristct.  De  Animil,  IL  9,  421,  K  0-19.    rh  tlt*mf  ratp  ^t^aifif^l^ 
titoOttPrffOutf    tf'to¥    (wt    T*t"i»    ai^Optt'irmv*    ItjXftv  hi    TPtptt.^ttik'Qttm 
msema  t«  think  thnt  this  i»  not  true  of  any  »niraiil  other  than  tmin, 

II  Amtot  De  &otuu  et  Sentili,  c  6,  443.  a.  3-31,  444,  K  0. 

f  AriHtot.    De  Aaimip   IL   9,   421,   b,  24.     lie  iniUiioes  brimaton^ 
u0^Xtov,  &c> 


itcr^i 
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of  the  moist ;  the  olfactory  matter  is  a  juicy  or  Bapid  drytieee, 
extracted  or  washed  out  from  both  air  and  water  by  the  trans- 
olfacieQt  agency,  and  acting  on  the  eensory  potentialities  of  the 
nostrils,*  This  olfactory  inhalation  is  warm  as  well  bs  dry. 
Hence  it  is  U^htt  and  rises  easily  to  the  bi-ain,  the  moiHture  aud 
coldneiia  of  which  it  contribute**  to  temper  ;  this*  is  a  very  salutary 
process,  for  the  brain  is  the  wettest  and  coldest  part  of  the  body, 
and  requiring  warm  and  dry  intlueDces  as  a  corrective.  It  w 
with  a  view  to  thia  correction  that  Nature  has  placed  the  olfactory 
ori^u  in  such  close  proximity  to  the  brain, t  Thore  are  two 
kinds  of  oltaetory  impresi^ionjj ;  one  of  them  akin  to  the  sense  of 
taste — ^odoar  aud  savour  going  together — an  affection  (to  a  great 
degree)  of  the  nutntive  soul ;  so  that  the  same  odour  is  agreeable 
when  we  are  hungry,  disagreeable  when  our  hunger  is  fully  satis* 
fied.  This  first  kind  of  inif»re8sions  is  common  to  men  with  other 
animals ;  but  there  is  a  second,  peculiar  to  man,  and  disconnected 
from  the  sense  of  taste : — viz,,  the  scent  of  Howers,  unguents,  4a, 
which  are  agreeable  or  disagreeable  constantly,  and  per  $e,^ 
Nature  has  assigned  this  second  kind  of  odours  as  a  privilege  to 
man,  because  his  brain,  being  so  large  and  moi^t,  requires  to  be 
tempered  by  an  additional  stiick  of  drying  and  warmiug  olfactory 
iiiflnence. 

Taste  is  a  variety  of  touch,  and  belongs  to  the  lower  or 

*  Thin  id  diillcult  to  understimd,  but  it  mcma  to  be  what  Aristotlo  hoM 
metna'— De  AnimA.  II*  9,  422,  a.  6.  *Vt<  a*  If  oir/iij  rou  ^fjpov^  w^nrtp  d 
y^vtion  tov  v'^pov-  TO  V  o^i}xpaviiKO¥  ataOrjr^piov  cpytifiet  toioOtok.'— 
De  Sciua  ot  Svnsill,  C.  5»  443^  a.  \*9*  ttrri  h*  o^tfpfui^jttt*  orj(  ^  Ita^mvit^ 
d\\*  ij  wXvvjtKotf  gal  ptnrftKotf  tT^'Vot'  (tfpoftfro* — i/  #*^  v^pif  roif 
4yxVjfAQV  ^fipov  0iVi9   oatirtf  xai   oo^pptHfToi^  lo   joiainvt^'   oti  ^*  UTatf 

Ac     Abo,  443,  b.  :i-7. 

Iq  ihu  TrvAtiM  Dd  Seniu  et  Seatili,  thrro  is  oii«  ^mum^  (a.  2,  4S8,  h. 
84),  wherein  Arirtolle  afiirmt  that  nneH  ia  rawtftiitfv  aytt&vpiaat*^  tV  wvp^^ 
but  we  alao  find  a  tubceqaent  paasage  (c.  5,  4i3,  a.  31,  aeq.)  whero  he  dttft 
thai  taxne  doctrino  a«  tho  opinion  of  otber%  but  d)«tinctJy  rcfutda  it 

t  Ariatot  Db  Senf»u  ct  8«n«ih,  c.  6,  444*  a.  10-22-25,  b.  I.     ^  yap  r^t 

♦  Amtot.  D«  S<*n«u  et  S  ^  tnll  c.  5,  443,  K  17,  444,  a.  ^15.^. 
r?(4ir  a  rif^  rov  at^dpu'woif  0r<rfit»«  c'<m  to  tiJ*  ospifv  r^t  raini^rtf^  ^iVot 
j^«a  to  wK^l^rrov  €'yii«0u\ov  «al  irfpotajov  t)^c  p  ruf¥  ^il*u>i^  w9  tear  a 
fUy*&o9* 

Plato  alao  radtoaa  ih«  yletanrtt  of  amell  anions  tho  pore  and  admiiiihla 
pleatare»-(Phaahiia,  p*  61  B  ;  Tinueus,  p.  6d  A.,  07  JL) 
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Kainttrc  Sold,  M  m  gnido  to  ibe  animiJ  in  eoeking  or  ftroidtng 
diflen^oi  90110  of  food.  The  Object  of  Ta^te  U  esaiefiriall j  liquid, 
olloii  urmiaed  wad  eztrmeted  from  dry  food  by  warmtli  »id 
ndiiloro*  Tbo  priisary  matiifefita^tioxi  of  this  sensoiy  pheno- 
wmkOtk  18  tlie  cofiU-ast  of  Dnoloible  and  Uodrmkablc,*  The 
argMi  of  Taste,  tbe  toogtie,  is  a  mean  between  diyness  aad 
moisture ;  when  cither  of  tbese  ii  ill  exoees,  the  organ  is  ^ 
ordered.  Among  the  varieties  of  tute,  tboro  am  two  fundamentd 
oooitranes — as  in  coloor,  sound,  and  tho  ol:jects  of  tbe  otbsr 
•enaas  exo^t  toneb — from  which  the  other  contrasts  are  deriTvd. 
Tbime  fundamentals  in  taste  are  sweet  and  bitter ;  oorrcspondiog 
to  white  and  black,  acute  and  grave,  in  coloars  and  sonndsL  Hie 
aenae  of  taste  is  potentially  sweet  or  bitter ;  the  gnstable  object 
is  what  makes  it  sweet  or  bitter  in  actuality* f 

The  sense  of  Toncb,  in  which  man  snrpaases  all  other 
animals,  differs  from  the  other  senses  by  not  having  any  two 
fiindamental  eoutrartes  giving  origin  to  the  rest,  but  by  harii]g 
varions  oont^aries  alike  fnndamentnl.  It  is  thus  hardly  one 
aensai  bnt  an  aggregate  of  seveiml  senses.  It  appreciates  the 
elementary  difl*ePDnoea  of  body  i/ad  body — hot,  cold,  dry,  moiit, 
bard,  solt,  &c  It  is  a  mean  between  each  of  these  two  L*r Iremes ; 
being  potentially  etthcr  one  of  tliom,  and  capable  of  being  made 
to  assimilate  itself  aotnuUy  to  either.^  In  Uiis  sense,  the  tangible 
object  operates  when  in  contact  with  the  skin  ;  and,  as  has  been 
already  said,  much  of  the  superiority  of  man  depends  ojioa 
his  saperior  Eneness  and  delioacy  of  skin<$  Still  Aristotle 
remarks  that  the  tmo  organ  of  touch  is  not  the  skin  or  flesh,  but 
Bomethiug  interior  to  the  flesh.  This  liLst  serves  only  as  a 
peculiar  medium.     The  fiict  that  the  sensation  arises  when  the 


•  Amtot  De  AnimA,  IL  10.  i21,  s.  30-33 ;  Do  Scn^u  at  Sennli,  ci  1, 
436t  b.  15,  4,  lll»  h.  18,  Bm  rov  f r^^oc/ cni  ^^CM/^^ct  f<iff&oi'*an  {if  0/'<ri«^ 
mnt  Ki¥<t0on  t«j*  O^ptgtf  iroiO¥  t«  to  vypiiv  rn/wtfr^unfci,  cfli    ttrrt  Totrri 

t  Aristot   Da  AmmA,  IL   10,  An,  k  5  15;  IL  11,  42«,  b.  28*     «-«« 

*  ArisUiU  Dtj  Aniniik.  XL  lU  422.  b.  47-35,  423,  b.  /J-27,  a.  4t>4»  »,  3-l(K 
S  Amtot  Ilistor.  Animil.,  I.  15,  494»  b.  17.     Man  U  Kt^irtoi^ftpnrtsTVf 

TfTti-  ^H'wi*  (Ariatot  Dc  Parti b,  AnimxL  IL  657,  b.  2),  and  li«4  tho  toiupn 
sliKi  tooiwr  and  aoftor  than  a.ny  of  tbem^  most  fit  for  Vkhety  of  touoh  ($60» 
s.  20)  as  well  as  for  articulate  apeeoh. 
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oiiject  touches  our  skin,  does  not  prove  tbat  the  skin  is  the  true 
orgiin  ;  for  if  there  exiBted  a  thio  exterior  membrane  stirronnding 
our  bodies,  we  should  still  feel  the  same  sensation.  Moreover,  the 
body  is  not  in  real  contact  with  our  skin,  though  it  appears  to  b© 
so ;  there  is  a  thin  lilm  of  air  between  the  two,  though  we  do 
not  perceive  it ;  just  as  when  w^e  touch  an  object  undei-  water, 
there  is  a  fi.lm  of  water  interposed  between,  as  is  seen  bj  the 
wetness  of  the  finger.^  The  skin  is,  therefore,  not  the  trao 
organ  of  touch,  but  a  medium  between  the  object  and  the  organ ; 
and  this  sense  does  in  reality  agree  with  the  other  seoses  in 
having  a  certain  medium  interposed  between  object  and  organ. 
But  there  is  this  difference ;  in  touch,  the  medium  is  close  to  and 
a  part  of  ourselves ;  in  sight  and  hearing,  it  is  exterior  to  our- 
ealreSi  and  may  extend  to  some  distance^  In  sight  and  hearing, 
the  object  does  not  affect  us  directly;  it  ntTects  the  external 
medium,  which  again  aifects  us.  But  in  toach,  the  object  affects, 
at  the  same  time  and  by  the  same  influence,  both  the  medium. 
and  the  interior  organ  ;  like  a  spear  th;it,  with  the  same  thrust, 
pierces  the  warrior's  shield  and  wounds  the  warrior  himself.+ 
Apparently,  therefore,  the  true  organ  of  touch  is  something 
interior,  and  skin  and  tiesh  is  an  interposed  medium.!  Bat 
what  this  interior  organ  is,  Aristotle  does  not  more  pai'iicularly 
declare.  He  merely  states  it  to  be  in  close  nnd  intimate  com* 
municatiou  with  the  great  central  focus  and  principle  of  sill 
•en^ation — the  heart  ;§  more  closely  oonnected  with  the  heart 


•  Ariitot  De  AnitnA,  II.  11,  i22,  b.  25-32: 

t  Arifttot  De  Atiirati,  IL   ll»  423,  tt.  3-17*      ^m^ft€t  to  nirtnv  ti&>» 

wotet^  Ti  y^a«,  ttoiv  2f  arri^v  oi''^  viro  rov  /leTrtfi'  *IX\*  iua  T»f  M*^*>f<\ 

Thii  analogy,  of  the  w«rricrr  pioro(>d  tt  tho  fluno  tima  with  liia  sluelii, 

[illavtrntea  Ari«U>Uo'»  viov  of  the  eighth  Cutogory — BAkr§ :   of  which  ho 

Igivfii  il*ir\«rrat  oi  thiG  eauiinple.     Ho  oon«tdcrB  a  man's  dothoi  tad  dofnuiTO 

I  weapons  iu»  etAudiag  in  i  pectdiAr  reUtion  to  him,  tiko  a  ponoail  apfraitoA'^ 

anea,  «nd  olmoirt  m  a  part  of  KimAolt    It  It  oador  thk  point  of  viow  that  ho 

ifoeti  lUhtrt  into  a  diftinct  Category. 

X  Artiitot,  D<^  Atttmal,  II.  1 1,  42 S«  b.  23-26.     iy  roi  I^Xoi^  oVi  itnin  to 
TQP  mwTuv  aici^»irti£0¥^-ro  ^cra^v  tot*  arruwt^  i^  eafi^» 

i  Arisioi  Do  Partibtt»  Animul,  II,  10,  6^0,  V  30;  Do  Vitl  tl  Maii% 
>  8,  i69t  A.  12,  Do  Sotnao  et  Vigil,  c  2,  4o3,  o.  23  ^  D^  Boaia  ut  8«iuili, 
2.  439,  m.  % 
il 


1 

1 
(be  appears  to  tlimk)   Uian  any  d{ 

thoiijfh  all  of  tbem  are  so  conncctoii 

Having  gone  through  tha  fi%'tj  seii 

variooB  reasoug   to   |>it»vu  that   tUoi 

mure  thuu  five  ;  and  tUoti  disoussesl 

of  feiUIlBt^     We  poreeive  that  we  aiie  i 

by  t^i^'ht  or  by  hearing?  and  if  not,  b| 

tiJtlo  ruplitjd  by  saying  tliat  tbo  act  d 

bat  that  it  may  be  looked  at  in  two  i 

sea  a  coh^nred  object;  wo  hear  a  soil 

sense  i«  one ;  the  energy  or  actuulitj 

of  Uie  Sonana  and  Audiens,  is  imp| 

the  potentiality  of  the  on©  is  quite  \ 

of  the  other,  and  may  be  oonsidon 

When  we  say — I  perc^eiire  thai  I  sea^ 

%  isiion  froin  the  sitle  of  tbc  Videos  ;  ^ 

BH  i                     ^^B^^^^^^l 

sight  as  the  unnoticiMl  Correlate,     % 

fri>ia,  thotifcfb  following  upon,  the  ai 

rt'ltni  it  rather  to  that  general  sentii 

1                                 the  five  senses  are  partial  and  sepi 

il 

the  sen&e  of  Vision  itBolf.§     Ue  thU 

be  termeil  coHsciouinas  of  a  tcnsath 

'^M 

jeetive  view  of  the  sensation,  diatid 

ll 

tUe  objective.                                       j 

ill 

It  is  the  same  general  seotieBi  ^ 

logieally  distiuguishable  in  its  maidi 

il 

ooaceive  manv  sensations  as  combiiK 

i|l 

diaeriminate  sensations  belonging  to 

Wlxite  and  sweet  are  perceived  h 

•  In  mofdmn  fMrdicdogy,  tht  luignmgt 
wt  Mf  or  h«ftr."    But  Sir  William  H&ml 

OooMocmmtaa  hM»  no  equi  Talent  luiiaUy  at 

p«>*ebotefr.                                                 \ 

t  Ariitttt  D«  Aiuma,  IlL  2,  425,  b.  ^ 

X  Aiifllot  Be  Aniind,  If  L  2,  125,  K  1 

1  Arii«ot  De  Somiio  et  VigU.,  c.  2,  «l 
IIL  S,  with  Toi«liaek'«  note,  P>  l^^v  aaj 

Apluodiiiutlientt  cited.    Th«ae  liro  pui 

^■''11'^.. 

«xtaml  ifii^nnt>  yvt  nol  oontradictoiy,  tl 

boio. 

il  Anitot.  0e  8«an«lta«ili,  &  7»  4( 

^^■^    L 

Tim  SUKTIENT  SOUL  ONE  AND  INDIVISIBLa 
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two  cUstinct  moments  of  time ;  but  they  must  be  compared  and 
diacriminated  bj  one  and  the  same  sentient  or  cogitant  aet,  and 
at  one  moment  of  time,*  This  mental  act,  though  in  itsrlf  indi- 
Ttsible,  has  yet  two  aspects,  and  is  thus  in  a  certain  sense  divi- 
sible ;  just  as  a  point  taken  in  the  middle  of  a  line,  while  indivi- 
sible in  itself,  may  be  looked  upon  as  the  closing  terminus  of 
one- half  of  tlie  line,  and  as  the  commencing  terminus  of  the  other 
half.  The  comparison  of  two  different  senHations  or  thoughts  is 
thus  one  and  the  same  mental  fact»  with  two  distinguishable 
aspucts.f 

Arij^totle  devotes  a  chapter  to  the  enquiry — whether  wo  can 
perceive  two  distinct  sensations  at  once  (i\<?»,  in  one  and  the  same 
moment  of  time).  He  decides  that  we  cannot ;  that  the  sentient 
Soul  or  faculty  is  one  and  iudirisibley  and  can  only  liave  a  single 
energy  or  actuality  at  once4  If  two  causes  of  sensation  are 
operative  together,  and  one  of  them  be  much  .superior  in  force,  it 
will  render  us  insensible  to  the  other.  He  remarks  that  when 
we  are  preoccupied  with  loud  noise,  or  with  deep  rellcctioni 
or  with  intense  fright^  visual  objects  will  oflcu  pass  by 
Hfl  unseen  and  unnoticed. §  Oi\en  tiie  two  simultaneoas  sensa* 
tions  win  cunibine  or  blend  into  one  compound,  so  that  we  Ahall 
feel  neither  of  them  purely  or  separati5ly.[|  One  single  act  of 
sensational  energy  may  however  have  a  double  aspect  j  as  tho 
srmo  individual  object  may  be  at  onoe  white  and  sweet,  though 
its  whitiuioss  and  its  sweetness  are  logically  Beparable.f 

To  the  seutioat  soul,  even  in  its  lowest  manifestations,  belong 


•  Ansiot.  Do  AnimA,  IIL  2,  42ft»  V*  1$-12,  ©i^rt  f()  irffX»*/>t«^Wit 
a\*f.t\trat  Kpiif^iy  <rTi  fffpot^  fc  *f\vifv  rotf  Xrvrtii*,  n\\n  i*7  mV  tttn 
utt((m*  f*if\a  ii»'f»i — Iri  t>9  TO  ti*  \{'ftt¥  Crt  vrwpor*  €T*po$f  yap  to  'yXviri* 
To^  \§vmov — ax**^f*i«f^o^  ««<  «V  ap(At^tirri|»  ;^JoVi^^b.  S9,  ilso  UL  7t  131, 
A.  :eo. 

^  Ariwtot.  Do  Anirn^,  III,  2,  427,  a.  10-14.  H^airrp  ^v  rit\o«W  tia«»« 
vfiyutft'^  ij  pna  tctit  tf  £r<o,  rttvnf  nat  afunipt^o^  xoi  ^ttHfM>\if*  if  fUv  mfv 
aitaip*7ot*^  t  V  to  Kptyov  itni  k'ck  m^uii,  n  tm  i(aifMTO¥  trsrapj^ti,  Of»y  u^'  i*^ 
*jfap  f%f  mH<f»  j^fnjrat  trtftta'ty  aua. 

It  IB  to  he  n?m«u kiMl  thnt  in  cipUinin<5  this  mcntjil  proocw  of  coinp«ri»oti, 
Aruitotbf,  thnio  Mwral  iitai^^  ftppltMi  it  tK>th  to  maOtjatt  and  tu  *<'V/cr4v 
426.  b,  22*31,  427.  ft.  0. 

:  Ari«tuL  Do.  Bimm  •%  B^mAU,  e.  7,  44f».  a.  8  17. 

§  AH*tnt  Dt*  Snttiii  vt  H<*nstlt«  c,  7.  447.  &.  U, 

H  AriAUit,  Du  ^QOfti  9i  8«nnU,  o.  7.  417^  b.  )}*m 

1  AtLBUiU  Do  Svruu  ot  Sca«ili|  e.  7,  4  lf»«  a.  Li«14$. 
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PSYCHOlOGf  OF  AEISTOTLR. 


Om  totlingB  of  pleasure  and  paui^  appetite  and  avefiioiL* 

moremeuU  conoected  with  these  feelings,  as  with  aM 

begin  and  clo«ie  with  the  eenti^  org^n — the  heart,  t    Upaa  tbeti 

are  oonseqaent  the  Tariotis  paastena  and  emotions ;  ji 

oat  certain  fftcolties  of  memofy  and  pbaniasj  aiscaoipa&ji&g  or 

foUowing  the  facts  of  sense. 

Aristotle  pr<  <  gradoAl  steps  upward  frntn  the  sentient  1 

Seal  to  the  Ntr  -itaut  or  intelligent)  Sou! — oalled  in  114 

hjgbess  perfection^  Nous.     Wliile  refuting  the  doctrine  of  Kmpe- 1 
dcjtie»t  BemokHtna^  and  other  philosophers,  who  considered  Dogi- 1 
tation  or  intclbgenoe  to  be  the  same  as  sensihlo  perceptiuu,  aod ' 
vhile  insLSting  npon  the  distinctne^  of  the  two  na  mental  pbeiio« 
mena4  ^^  recogtiixcs  tlie  important  point  of  analogy  between  them,  i 
that  both  of  tbem  inoltide  judgment  and  companson ;  and  ho 
describes  an  inicrmediittt)  stage*  called  phantasy  or  imnginatioti^l 
forcning  the  transition  from  thty  lower  of  the  two  to  the  higher.^ 
Wo  hare  already  obeenred  that  in  the  AristotcHan  psychologr» 
the  hijrbcr  fanctiont  of  the  Soul  presuppose  and  nre  hoilt  upon 
ibe  lower  as  their  foundation,  though  tho  tower  do  not  neces«a* 
rily  tmrcdve  the  higher.    Without  nutrition,  there  ia  no  seuse ; 
irithont  Bt!nse,  there  is  no  phantasy ;  wiifiout  phantnuy,  there 
no  Qfigitatiou  or  inteUigeDce.§     Tho  higbcr  psychical  phenomena 
lire  not  identical  with  the  lower,  yet  neither  tiro  they  independent^ 
thisreof ;  they  presuppose  the  lower  as  a  part  of  their  condition 
Here,  aud  indeed  very  generally  eluewhere,  Aristotle  has  been 
oardtd  to  a?otd  the  falla<:*y  of  confouuding  or  identifying  the  con 
ditions  of  a  phenomenon   with  the  phenomenon  itself.     (Miiri 
System  of  Logic,  Book  V.  ch,  8,  $  8.) 

lie  proceeds  to  explain  Phaataay  or  the  Phantaatic  departs 
roent  of  the  Sod — the  Fhantaaina  that  belong  to  it.     It  is  no 
sensible   perception,   nor   belief,   nor  opinion,   nor   knowledfi 
nor  cogitation.     Our  dreams,  though  afleotions  of  tho  \ 


•  Aristot  De  Ammk,  XL  a,  4H.  h.  S-U ;  III.  7.  4M,  a*  9 ;  Do  Samno  i 
VigiL.e.  l,4M,b.  29. 

t  AriaioL  De  Partibut  AmmaliiuD,  III.  4,  MO,  a.  1% 

t  ArifltuL  Do  Aulma,  III.  3,  4^7,  «.  £5* 

f  AriitQt  i>o  Animik,  HI.  3,  427,  b.   15.     0ttKn»rui  yip  mtw^ow 
af47^^(rev«  Kot  iia¥om%*—^ll\^  7,  431,  n,  16.     nt'^Vorc  i*<ic«'  «*»«»  (fxttnaa 
ftaritv  y  V't'^i/.— De  Memoiii  et  KctuiiuAcont  c.  I,  il^j  k  Zh    ¥»uv  ov 
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Sotilf  are  really  phantesms  in  onr  sleep,  wlien  there  is  no  visnal 
gensation  ;  even  wlien  awake,  we  have  a  phantasm  of  the  Snn, 
as  of  a  disk  one  foot  in  diameter — though  we  beHeve  the  Sun  to 
be  larger  than  ilie  Earth,*  Many  of  the  lower  animals  have 
MDsible  perception  without  any  phantasy ;  even  those  among 
them  that  have  phantasy,  have  no  opinion  ;  for  opinion  implies 
faith,  persnasioni  and  some  rational  explnnatinn  of  tbat  perBnasion 
— to  none  of  which  does  any  animal  attain. f  Phantasy  is  an 
internal  movement  of  the  animated  being  (body  and  soul  in  one)  ; 
belonging'  to  the  Sentient  Soul,  not  to  the  Cogitant  or  Intelligent ; 
not  identical  with  the  movement  of  sense,  but  contiimed  from, 
or  produced  by  that,  and  by  that  alone ;  acccirdingly,  similar  to 
the  movement  of  sense  and  relating  to  the  same  matters.^  Since 
oar  seneiblo  perceptions  may  bo  either  tme  or  fiilse,  so  also  may 
be  our  phantasms.  And  ^mcG  fhcso phantasms  are  not  only  like  our 
•eoaationis  bnt  remain  standing  in  the  sonl  long  after  the  objectjt 
0f  sense  have  passed  away,  they  are  to  a  great  degree  the 
determining  causes  both  of  action  and  emotion.  They  are  such 
b&bitnally  to  animals,  who  are  destitute  of  Nous ;  and  often  oven 
to  intelligent  men,  if  the  Nous  be  overclouded  by  diseiu«io  nr 
dnmkenness.§ 

In  the  Chapter  now  before  ns,  Aristnfle  is  cart'ful  to  dis* 
ciimimitc  Phantasy  from  eeverid  other  psychological  phenomena 
wherewith  it  is  liable  to  be  confounded.  But  we  remark  with 
some  snrpriHe^  thai  neither  here,  nor  in  any  other  part  of  hia 
general  Pisychology,  does  he  ofler  any  exposition  of  Memory,  the 
phenomenon  more  nearly  approaching  tlmn  any  other  to  Phati* 
tasy.  Ho  supplied  the  deficiency  afterwards  by  the  short  but  vain- 
able  tract  on  Memory  and  Reminiscence  ;  wherein  he  recognises, 
ftnd  refers  to,  the  more  gencml  work  on  Psychology.  Momoty 
bears  on  the  past,  as  distinguished  both  from  the  present  jind 

*  Aristot  Tki  AnimA,  IIL  3,  iU,  il  6,  b.  3;  D«  Somao  ei  Vig,,  c.  2, 

ai!a^>ff$ia  rftoiroif  Tira. — Ibid.,  c.  1,  4iil»  b.  10. 

t  Aristot  Do  AaimA«  III.  3,  428,  n.  10-22.3^. 

t  Artfliot.  l>e  AnloiA,  III,  3,  42H,  b.  1045  ;  Dn  Soomiia,  Ow  1,  459,  t.  !£. 

^  Anttot  Do  Anim4,  III.  3,  4'i8,  b.  17.  itii<  voWa  gar  a/n^»  (A  ^ 
gim  Tutf  03»^ft9Mt»')  itat  -rattttf  tal  -jroax'**^  7tf  c'xaR. — III.  H,  439,  a*  6« 
mat  ha  to  ififiit^iv  imt  cuoi'n*  €tfai  (roY  0ai^a«iiit)  fait  mtf&^^wm, 
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future*  Ihfemory  and  Fhftntasy  are  in  some  cases  so  alike,  tli&t 
we  eannot  distinguisli  cloarly  whotber  wb£kt  U  in  odi*  miDds  is  it 
remombra-nco  or  a  pbantaniii;*  Both  of  them  belong  to  the 
aamo  psyclRilo^ical  department -^to  the  Dontrul  Seotieut  principle, 
and  not  t'O  tlie  cogLtaat  or  intolligeut  KoUi»*  Memory  n^  well  as 
l'hanta8y  are  contiDoatlonfl,  remnaata,  or  soooudnry  coiistHjneooc^ 
of  the  primary  movem€>nt8  of  eetiae ;  what  iii  itBelf  la  a  pbatitnaiu, 
may  become  an  object  of  reoiembrauce  directly  and  p^r  m; 
mattora  of  cof^itation,  being  included  or  iiu plicated  in  phantnsni^, 
may  also  become  objects  of  remembiuneei  indirectly  aud  by  way 
of  accotnpauimout.t  Wo  can  remember  our  prior  act*  of 
oogitatiou  and  demonstratloQ ;  we  can  remember  that,  a  moatii 
ago,  we  demonstrated  the  tbree  angles  of  a  triangle  to  be  rni:  I 
to  two  right  angles;  but  as  the  original  demonstrution  coabi  n  r 
be  carried  on  without  oar  having  before  oar  mental  Tision  Uw 
phantasm  of  some  particular  triangle,  so  neither  can  tho  remem* 
brance  of  the  demoustmtion  be  made  present  la  as  wttliQuI 
a  similar  phantasm 4  In  i^ta  of  remembrance^  wo  hare  a  con* 
oeption  of  past  time,  and  we  reoognize  what  is  now  preaoEnt  to 
our  mind»  as  a  copy  of  what  has  been  formerly  present  to  u>, 
eithor  as  perception  of  sense  or  as  actual  cognition  ;f  whiha 
phanU^Mras,  there  is  no  conception  of  past  time,  nor  any  t»imii 
rooof^iiition,  nor  any  neceesary  roferenoe  to  our  own 
mental  states;  the  pliantasm  is  looked  at  by  itsulf^  and  not  as 
a  copy*  This  is  the  main  point  of  dtstinction  between  phan- 
tasm and  remembronoe ;  II  what  is  remembered  is  a  pretont 
phantasm  assimilated  to  an  ini{n'eH«<ion  of  the  pnst.  Some  of 
the  superior  animals  possess  both  memorjr  and  pluuitasy.  But 
other  animaia  ha?e  nidther;    their   Eiensatious  disappear,   tbi 


*  Ari»tot  De  Mdmor.  ot  Remia^  e.  1^  441,  s.  6,  441>,  a.  ie« 

f  AiiJitot.  Do  Mcraor.  ut  llemiiiM  c  1«  450,  n.  2S.     tiV'ov  ftiy  o?j^  wi 

Km  ttm  ftvtf^Lot^itrrfi  *«(>'  utfra  /««i*  Jtf«i  itrrt  ifiatna^ra^  <c«Ta  mfuQifififir' 

t  Ariitot.  Do  Mi^mor  et  Rem.,  c,  1.  449,  b,  20-450.  m.  12. 

$  Ariiiot.  De  Mt^mor,  tit  Horn.,  c.  1.  4Ai\  b,  22.     nd  7^/1  utiw  imflrfMrn 

ffic4fv<7§y  ^  ijcOtro  t)   ivmfffMi',' — 0)2,  b.  2H*  '  I 

II  Arid^t.  Do  Momor.  ot  lioro.,  c.  I.  450,  s.  2S,  b.   30,   461^  t.   ISA 

TO  fiyifftoyfvett^f  W9  «4j(oVov  op  <f)dtfrH&fiti^  r fi«.  Theimsliiui  ad  AHtto^J 

Du  Momorii,  p.  210,  od.  S^iigd. 
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self  the  reality  of  the  pamfal  emotion  ;  just  as  we  find  that  arter 
wo  have  very  frequently  pronounced  a  sentcuoe  or  sung  a  song. 
the  internal  movements  left  in  our  memories  are  sometimes  »o 
•trong  and  so  pei-sistent,  that  thej  act  on  our  vocal  organs  even 
without  any  volition  on  onr  parls^  and  determine  as  to  sing  the 
Bong  or  pronounce  the  sentence  over  again  in  reality.*  Slow  men 
are  usually  good  in  Memory,  quick  men  and  apt  learners  ai'ei  good 
in  Reminiscence  :  the  two  are  seldom  found  togethcr*t 

In  this  account  of  Memory  and  Reminiscence,  Aristotle 
displays  an  acute  and  penetrating  intoUigcnce  of  the  gitsat  pria* 
ciples  of  the  association  of  ideas*  Bat  these  principles  are  opera- 
tive not  less  in  Memory  than  in  Reminisce nco  j  and  the  exaggerated 
prominence  that  he  has  given  to  the  distinction  hetween  the 
two  (determined  apparently  by  a  wis^h  to  keep  the  procedure  of 
man  apart  from  that  of  animals)  tends  to  perplex  his  description 
of  the  associative  process.  At  tho  same  time,  his  manner  of 
characterixing  phantasy,  memory,  and  reminiscence,  as  being  all 
of  them  at  once  corporeal  and  psychical — involving,  like  sensa*' 
tion,  internal  movements  of  the  body  as  well  as  phases  of  tho 
consciousness— sometimes  even  passing  into  external  movements 
of  the  bodily  organs  without  our  volition ;  all  thb  is  a  striking 
example  of  psychological  observation,  as  well  as  of  oonsistenoy 
in  following  out  tho  doctrine  laid  down  at  the  commenoement  of 
the  Aristotelian  treatise  :^ — Soul  as  the  Form,  implicated  with 
Body  aa  the  Matter,  and  the  two  being  an  integral  ooncrete 
fiepamhlo  only  by  abstraction* 

Wo  come  now  to  the  highest  and  (in  Aristotle's  opinian) 
most  honourable  portion  of  the  Soul, — the  Nous  or  noetic 
faculty^  whereby  wo  cogitate,  understand,  reason,  and  believe  or 
opine  under  the  influence  of  reaaoa.^     According  to  the  nniform 

•  Artftot  Do  IklomoT*  et  Rem.*  458,  a.  20-30.      •Vi«f«  to  iraf^av  toi* 

t  Aristot  Do  Mcmor.  «t  Ucm.,  449,  a.  7* 

t  ArutoL  Do  Animal,  III.  4.  429«  a.  iO.  Utfil  ^  T«t>  ^^ov  T9&  Ti}« 
^t«^rjv  If  ^tt^i**<fX9t  Tc  if  ^v^tf  Ku)  <f>po¥th  Ho  lliiiuidlf  dafloM  what  W 
nxvmxn  by  vovv  tk  fow  lm«s  lowiir — it%  a.  30— «nd  ha  t»  furrrful  to  ipeoiiy  it 
as  o  Tiyt  ^i^V'  •'*'*'* — ^  **^*'*  maXovfitvn^  riyt  Yru^iy*  vovf  {X**fh>  ft  voTtt^^ 
•Jt  ^tttM^oftrnt  «<ti  irsrokafifiti^ft  y  ^^X^^* 

la   th«  prvoeding    clui^tcir,    im    ex^^russly   di«:nminat««  ¥^ifatf  (ron 
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moment  or  from  some  other  known  point.*  We  run  over  many 
phantasms  until  wo  hit  upon  the  true  antecedent ;  the  possibility 
of  reminiscence  depends  upon  our  having  this  within  our  mental 
reach,  among  our  accessible  stock  of  ideas ;  if  such  bo  not  the 
case,  reminiscence  is  impracticable,  and  we  must  learn  over  again.f 
We  are  most  likely  to  succeed,  if  we  get  upon  the  track  or  order 
wherein  events  actually  occurred  ;  thus,  if  we  are  trying  to  re- 
collect a  forgotten  verso  or  sentence,  we  begin  to  repeat  it  from 
the  first  word  ;  the  same  antecedent  may  indeed  call  up  different 
consequents  at  different  times,  but  it  will  generally  call  up  what 
has  habitually  followed  it  before.J 

The  movements  of  Memory  and  of  Reminiscence  are  partly 
corporeal  and  partly  psychical,  just  as  those  of  Sensation  and 
Phantasy  are.  We  compare  in  our  remembrance  greater  and  less, 
(either  in  time  or  in  external  magnitudes)  through  similar  in- 
ternal movements  difforing  from  cacli  other  in  the  same  propor- 
tion, but  all  on  a  miniature  scalL'.§  These  internal  movements 
often  load  to  great  discomfort,  when  a  person  makes  fruit- 
less efforts  to  recover  the  forgotten  pliantasm  that  he  desires  ; 
especially  with  excitable  men,  who  are  much  disturbed  by  their 
own  phantasms.  They  cannot  stop  the  movement  once  begun  ; 
and  when  their  sensitive  system  is  soft  and  flexible,  they  find 
that  they  have  nnwittinglj  provoked  the  bodily  movements  be- 
longing to  anger  or  fear,  or  some  other  painful  emotion.  ||  These 
movements,  when  once  provoked,  continue  in  spite  of  the  oppo- 
sition of  the  person  that  experiences  them,     lie  brings  upon  him- 

♦  Aristot.  De  Memor.  et  ricin.,  c.  2,  4.51,  b.  18.  cio  Kn't  to  e0f  f >/s  Otjpev- 
oiuv  vot^anvTCi  uiro  rou  vov  ij  uWov  tlpo'^^  kui  a(p'  o/not'ov  y  Cfavtiov  tj 

About  tlio  associative  property  of  contraries,  see  again  De  Somno  et 
Vigil.,  c.  1,  453,  b.  27. 

•\  Aristot.  De  M(  mor.  et  Rem.,  c.  2,  4fV2,  a.  o-12.  7ro\\«\-<9  ce  ycij  uctf 
n^vvme?    oiuifAinjaOiji'tii^    i^ijrc?i/    Cc     fvi'mm     Kcii     crpioKti.        tovto    ce 

fyiVcTfi/     KIVOUVTL    TToWr/,    GffV   UV   TOKlVTIjl'   tClI'ljOlJ    Kt'l'fjCTI I',    If    a Ko\ovOl'j(T€l 

TO  TTfiw/fia.  TO  ''^ap  pepinjaOaL  taTt  to  Ci'ttvai  cvvapci  rtji'  KLvot'crnv 
70U70  (A  J  iia7   (^  nvTuu  Km  I'cv  tY^/  Ktvijacicv  Ktt'tjCKji'ai,  ucTTrcp  eiptjTat. 

:J:  Aristot.  Dc  M'lnor.  et  Rem.,  e.  2,  4r)2,  a.  2-25. 

§  Aristot.  De  Memor.  ct  Rem.,  4o2,  b.  12,  (Vt/  ^p)p  tr  avTJj  rii  onota 
a')(Jjpa7(i  Kill  Kiinjaei'i — iravia  rpip  -m  oVto?  eXriTTa',  iccf—ep  (n'oXo-yov  kui 
7a  CKTos. 

II  Aristot.  De  ^lemor.  et  Rem.,  4-33,  a.  22.  o  ui^a^ifiuijoKO^Lifo^y  Kai 
6rjp€vwv  aiciia7iK6if  7i  kivc7^  Cv  u'  to  TraOws, 
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self  tbe  reality  of  the  painful  emotion  ;  just  as  we  find  that  after 
we  have  very  frequently  pronounced  a  sentence  or  sang  a  song» 
the  intemal  movements  leilb  in  our  memories  are  some  times  su 
etrong  aud  so  persistent,  that  they  act  on  our  vocal  organs  even 
vrithont  any  volition  on  oor  parts,  and  determine  ns  to  sing  the 
song  or  pronounce  the  sentence  over  again  in  reality.*  Slow  men 
are  usually  good  in  Memory,  quick  men  and  apt  learners  are  good 
in  Reminiscence :  the  two  are  seldom  found  togethor.t 

In  tbiB  account  of  Memory  and  Reminiscence,  Aristotle 
displays  an  acute  and  penetrating  intolligence  of  the  great  prin- 
ciples of  the  association  of  ideas.  But  these  principles  are  opera- 
tive not  less  in  Memory  than  in  Reminiiicenco ;  and  the  exaggerated 
prominence  that  ho  has  given  to  ibe  distinction  between  the 
two  (determined  apparently  by  a  wish  to  keep  the  procedure  of 
man  apart  from  that  of  animals)  t*?od8  to  perplex  his  description 
of  the  associative  process.  At  the  same  tlme»  his  manner  of 
chanicterizing  phantasy,  memory,  and  reminiscence,  as  being  aU 
of  them  at  onoe  corporeal  and  psychic^ — involving,  like  sensa- 
tion, internal  movements  of  the  body  as  well  as  pha^us  of  the 
eonuciousness^somotimes  even  passing  into  external  movements 
of  the  bodily  organs  without  om*  volition ;  all  this  is  a  striking 
example  of  psychological  observation,  as  well  as  of  consistency 
in  following  out  the  doctrine  laid  down  at  the  commencement  of 
tbe  Aristotelian  treatise  i^ — Soul  as  the  Form,  implicated  with 
Body  aa  the  Matter,  and  the  two  being  an  integral  concrete 
separable  only  by  abstraction. 

Wo  come  now  to  the  highost  and  (in  Aristotle's  opinion) 
most  honourable  portion  of  the  Soul, — the  Nous  or  noetic 
faculty,  whereby  wo  cogitate,  understand,  reason^  and  believe  or 
opine  under  tbe  influence  of  reason*}     According  to  the  uniform 

•  Ari»tot  Bo  Mcmor.  et  Uam,^  453,  a,  23-30.      notice  to  rnOov  toI* 

f  Aiifltot  Do  Memor.  et  Rem.,  449^  ii.  7. 

t  ArUtot,  Do  Animd,  UL  A,  i'i9,  tk,  10.  Ufpi  C€  rpv  f^npUv  toC  Tijt 
^*X7*  H-*  7»»'»*'''«"*'  Tf  »/  Y't^xV  *^"*  0/io*'ct,  He  him9«lf  d^finm  what  h» 
mmnn  hy  pov^  n  hw  lim^s  lowtir— 429,  a.  dO—ind  ho  tt  oatrfut  to  «pedfy  it 

la  tike  preceding    chitpUj',    ho    cxprossly  diacnminatcs  a'cnjirit  from 


eso 


&nl 


rsTcBOiocr  or  uasrmuL 


or  AmMl«,  Ilia  Ugbeii  poftioii  of  il»  loai,  |]kn|^ 

fcfrom  all  ibp  lowqy  pniiiBppoi^i  Ibgca  alL     A^tbei 

s  tli«  Btilriefii^  tU  atstisa^  tlm  ptwiitMHi^,  tim  i 
md  tbp  rgmimacrDL    Ariitolle  cH^fallj^  disuogakfaei  tlie  i 
.  oT  lU  Bool  ham  the  eqfilaitl,  sfid  ivfaif 

I  liMdoelriii^  ol  tbotti  oUoiQplMn  Uiai  idhmUfisd  tiie  l«^ 
BdI  bt  is  cqnallj  cmnrfol  to  imintim  lb>  eomh^oB  baliiiim 
Ibmi  aftd  to  «achibii  lli»  aeotiifii  fiMsntly  aci  oolj  w  inToInig  ia 
ilnlf  a  ODvtaitt  iBMMtf9  of  tsldloctvil  4  wcirimniirttT*"  ^  bat  aIm  m 
«a  gwfmfial  mod  fttadwuwital  eowdilioB  to  tte  •g<»ie]r  oftto 
Oogitaftii  M  •  portiM  «r  Ibe  Imiaa  Sool*  We  Ian  alrndf 
|(0B9  thfOttgb  w0  tftTMi  raeoontTB  rtagi  i  |>wiiitiitir,  noBorvU, 
raBBloitoiol^^irlvrsiby  i^  mterril  belwcwi  wfiitiiwi  and  csogito* 
tioQ  it  bridgrd  onr.  E»eb  of  ibe  ibroe  k  dtmellj  dcpcndeni  os 
pttl  MiHtttioii,  dibor  m  tvprodacticci  or  as  coroltory  i  eieb  of 
tbam  t»  an  ladinpeBaabla  oondttioo  of  iaaii*«  oogitotkn  ;  Bioreover, 
ia  tba  iugbait  of  tba  tbf«c^  we  bare  actually  «lid  oopffrcofed 
into  ibo  Cogitoat  phum  of  ibe  batnaa  «Qal — for  Amtotle  decbits 
tbe  rwainiiOBat  proceM  to  be  of  tbe  aatare  of  a  mfUogmm,^ 
Tbal  the  Soul  ewiaol  cogitate  or  neaaon  wilboal  pbaati 
tbftt  phaatasms  are  roqaired  (qt  ibe  aoiaal  working  of  ibe  1 
NoQii — he  ftfHrmfl  in  the  meet  esplicii  maaoer.t 

The  doctriao  of  Aristotle  lespeottag  Ncms  bas  been  a  pmla^ 
evea  from  the  time  of  bis  Erai  eommeutators.  Pairily  finota  tiie 
obscoritj  inherent  in  the  iiabject,  partly  &om  the  defectife 
condition  of  his  text  ai  it  now  iitamU,  his  meaning  cannot  h^ 
atwaja  dearly  comprehended,  nor  doi^  it  seem  tbat  the  diflcreot 
penigee  can  be  completely  reooneiled. 

AaazagorM,  Demokritos,  and  other  pbiloeopbers^  appear  lo 
have  Bpokon  of  Nona  or  Intelli^ct  in  a  large  and  vagiie  fMniae,  at 
eqnivfiJeni  to  Sonl  generally.  Pluto  Bcems  to  have  been  tbe  fimt 
to  narrow  and  specialize  the  meaning;  distingnifihing  pointedly 


tnroXf/^tt.  This  Utt  woid  vwoXfi^n  b  the  mo«t  genend  term  for  Mmitif 
or  opimng,  opon  rtuoai  good  or  boil ;  the  vamttM  imder  it  ue  ^-rfrr^^ij, 
*of a,  (ftpoi^fjait  cai  rivat^m  raiWr.  —437,  h.  17*25. 

*  Arittot  D«  Memor*  el  I^  m*  1^3,  i,  10. 

t  AiiBtot  Do  Uomor«  el  Eem,«  449,  b.  31«  450,  ft*  12.    9^09 1¥  o/'c  cVtip 

«rrt»',— Do  Animi,  111.  7,  431,  n*  16. 
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r.^m  we  have  stated  above)  the  rational  or  encepbalio  son],  in  ilie 
cranium,  with  its  circular  rotations,  from  the  two  lower  eonls, 
thoracic  and  abdominiiL  Aristotle  agreed  with  him  in  thiB 
distinction  (either  of  separate  souls  or  of  separate  functions  in 
the  same  soul)  ;  hut  he  attenuati^d  and  divested  it  of  all  con* 
neiion  with  separate  corporeal  lodgment,  oi*  with  peculiar 
movements  of  auj  kind.  In  liis  psychology,  the  brain  no  longer 
appears  as  the  seat  of  intelligence,  but  simply  as  a  cold,  moist, 
and  senseloBB  organ,  detstined  to  conntervail  the  excessive  heat  of 

i  the  heart ;  which  last  is  the  great  centre  of  animal  heJit,  of  life, 

I  End  of  the   sentient  soul.      Aristotle  declares  Nous  not  to  bo 

Iconnected   with,  or  dependent  on,   any  given  bodily  organs  or 
ttovenient^  appropriated  to  itself;  this  is  one  main  circumstance 
iistinguishiijg  it  from  the  nutrient  Soul  aa  well  as  from  the 
[ttient  Soul,  each  of  which  teste  indispensably  upon  corporeal 

lorgans  and  agencies  of  it«  own. 

It  will  be  remembered  that  wo  stated  the  relation  of  8onl  to 
Body  (in  Aristotle's  view)  as  that  of  Form  to  Matter ;  the  two 
together  constituting  a  concrete  individual,  numerically  One  j 
also  that  Form  and  Matter,  each  being  essentially  relative  to  tho 
other,  adtnitted  of  gradations,  higher  and  lower ;  vjj.  a  massive 
otibe  of  marble  is  already  Materia  Formata,  but  it  is  still  purely 
Materia,  relative  to  the  statue  that  may  be  ubtaiued  fi-om  it. 
Now,  the  grand  region  of  Form  is  the  CELErruL  BOt»V — the  vast, 
deep,  perceivable,  circular  mass  circumscribiug  the  Kosmos,  and 
enclosings  in  and  around  its  centre,  Eartli  with  the  other  three 
elements,  tenanted  by  snbstanoes  generated  and  |it*rishable<    This 

^Celestial  Body  is  the  abode  of  divinity,  including  mauy  divine 

Dgs  who  take  part  in  its  eternal  rotations — vis.,  the  San, 

fooity  Stars,  Ac., — and  other  Gods.     Now,  every  Soul,  or  every 

pForm  that  animates  the  Matter  of  a  living  being,  derives  its 
vitaliKing  influeoce  from  this  celestial  region.  All  seeds  of  life 
include  within  them  a  spiritoal  or  gaseous  heat,  more  divine  tliaa 
the  four  elements,  prooeeding  from  the  Sun,  and  in  nature  akin  to 
the  element  of  the  stars.  Such  solar  or  celestial  heat  diflbm  generi* 
eally  from  the  heat  of  fire.  It  is  the  only  soaroe  (torn  wbanoe 
the  principle  of  life,  with  the  animal  heat  that  acoompooiei  ti| 

i€an  be  obtained*    Soul,  in  all  its  varietieSf  proceeds  6*om  hence.* 
*  Ati*Uft  De  Gfffiemt.  AnlmJil.,  II.  3«  736»h.  2D.     irAmft  ftiv  ovi^  ^t*^ff 


£^^m 


ntcnouoGT  or  aeiotoile. 


Bat  iliosglt  wM  viriattes  of  Seal  enuutato  frofo  ihoj 


liicfj 


tbe  divind  elemeiit  in  veiy 


,  aad  mrt  rerj  mikeqail  in  oompamtife  wortli  and  digniiy. 
T!>e  lowwi  varie^Xt  ^J**  iiainliv«  Soul^ — tbe  only  one  posf^csied  W 
pIftBt%  anioiii^  whlcli  thare  is  no  eeparatioa  of  sex  (in  Anstntle'* 
wm*) — ia  oontaiiiad  potentmily  in  the  seed,  atid  is  ilius  inta 
in  tliAl  tied  ia  niatviTOd  into  a  new  indtvidtud 
.  who  po8Mn  it  aUmg  with  the  senmti^e  soul  and  &moi 
wbocn  the  attsea  are  fiepamied,  it  ia  also  containiHl  potential 
in  the  gaastadife  aysteoi  of  the  female  sepamtcly  ;  and  ihe  fi 
i^^^aiTtfftfwnfirt  of  lift  in  the  fature  animal  is  thus  a  pureli 
fcgiiUUft  Ule^t  Tha  leimlire  sool,  the  chnractoriatio  of  the 
coittplclp  ani«al|  cannot  be  -  ' '    '     \ccpt  by  copnlation  and 

tha nala  aNBen.     The  fetnal  i ; uxrftti^ely  impotent  aad 

brnTing  leas  animal  bent,  famishes  only  tlie  McUirr  of  the  fntoro 
o^ffsng;  Fi^irm^  or  the  moring,  fecnndaling,  cause,  ia  snf^-   * 
hj  the  male.     Thfongh  tha  two  together,   the  new   itidi 
aainal  la  eoin|ileied^  baring  not  merely  the  nniritire  Soul, 
alio  tha  aenlicDt  6onl  along  with  it.  J. 

Both  the  natritive  and  tha  saatiant  Soal  hava^  each  of 
wapcfcttvely,  a  fipecial  bodily  agency  and  movement  belonging 
than.  Bat  tbe  Non^  or  the  N(?etie  Sonl,  has  no  partm 
with  any  similar  bodily  agency.  There  \&  no  special  corporeal 
potentiaK^  (to  apeak  in  Ani^totoliaD  language)  which  it  i^  dos* 
tined  to  aotiialisew  It  enters  from  without,  and  emanates  from  a 
itill  more  exalted  inilaenco  of  that  divine  celestial  anbttanoa 
frooa  which  all  psychical  or  vitalising  heat  prooeods^l     It  ift 

^Ktwr   tfTo«^«4Wr*    mt   im   i^90if»0pfft    rt^to-nfn   at    yftvx'^'    tat    aTtfi/if 
«\\^  Wi*,   m-frm  mmi  «  T«i«am|  h*t0fdpti  tpv^tn '   wavra*^  ^iv  y^p  cV  rip 

*  AriitoL  Da  Gaaeimt  Animfti,  I.  23,  111,  a.  S7. 
t  AtiiloL  £»•  Geoerat  Aainud  .  11,  3,  736»  a.  22,  b.  i't2. 

♦  ArutoL  Ite  OeaeraL  Animal.,  L  2,  716,  a.  517,  72$,  b.  33,  TJ8,  a  vfl 
729,  b.  G^27. 

f  AriitoL  Dd  GcD«rat  Animal.,  II,  S,  1^,  b.  £&    \«/«nrra<  I4I  tok  i^o^'i^ 

ia^pyt£f  Ki»tMtfi>cI  #v,^urrinj  i^ftpyeia,  Tho  word*  ^loi^  cri^ai  ftiwv 
ma«t  not  be  oatutnidd  Alrictljr ;  for  in  the  next  following  puaage,  lie  prooecdi 
to  declare  that  a//  V^tr;^^-^tr;^ic^  ivvtt^t  or  n/>X9  partaken  of  the  dlrine 
daaimt,  and  that  ia  ihui  reepitct  tbere  i«  only  a  diHaraies  ol  degree 
OKUi  ^^Xl  '^^  another. 
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wipcrindaced  upon  the  nutritive  and  sentient  Soiils,  and  intro- 
dnoee  iteelf  at  an  age  of  the  individual  later  than  both  of  them. 
Having  no  part  of  the  bodily  organism  specially  appropriated  to 
it,  this  variety  of  Soal — what  is  called  the  Nons— stands  distin^ 
guisbod  from  the  other  two  in  boiug  perfectly  separable  &om  tlie 
body  ;•  that  is,  separable  from  the  organised  body  which  it  is 
the  essential  function  of  the  two  lower  sonls  to  actualize,  aud 
with  which  both  of  them  are  boand  up.  The  Nous  is  not  separ- 
able ii'om  body  altogether ;  it  belongs  essentially  to  the  divino 
celestial  body,  and  to  those  luminaries  and  other  divine  Bcinga 
by  whom  portions  of  it  are  tenanted.  Theorizing  contemplation 
— the  [>erfcct,  xmclondod,  unembarrassed,  exercise  of  the  theo- 
retical Nous — is  the  single  mental  activity  of  these  divinities  ; 
oonteinplation  of  the  formal  regularity  of  the  Kusmus,  with  ita 
eternal  and  faultless  rotations,  and  with  their  own  perfection  iu» 
participating  therein.  The  celestial  body  is  the  body  whereto 
Nous,  or  the  noetic  Soul,  properly  belongs  ;f  tjuite  apart  from 
Ihd  two  other  Souls,  sentient  aud  nutrilive,  upon  which  it  is 
grafted  in  the  animal  body ;  and  apart  abo  from  all  the  ne- 
oeBsities  of  human  action,  preceded  by  balanced  motives  and 
deli  be  m  to  choice.  J 

From  this  celestial  body,  a  certain  iofluenoe  of  Noas  is  trans- 
ferred to  eeme  of  the  mortal  inhabitants  of  earth,  water,  and  air. 
Thna  a  third  or  noetic  Soul — or  rather  a  third  not'lie  function^ — 
ia  added  to  the  two  existing  functions^  sensitive  and  uutrientp  of 
the  animal  Soul,  wliich  aoqaired  thereby  an  improved  aptitude 
fur,  and  oorrelation  with,  the  Formal  and  Universal.  We  have 
alrt'ady  slated  that  the  sentiitive  Soul  possesses  this  aptitude  to  a 
certain  extent;  it  receives  the  impression  of  sensible  Forms, 
without  being  impressed  by  the  Matter  aocompanying  tliem.  Tho 
noetio  function  stfengthens  and  sharpens  the  aptitude  ;  the  Soul 
comes  into  correlation  with  those  cogitable  or  intellective  Forms 


*  Aristot  Be  Genomt  AaimaL,  II.  3,  737,  a.  10.  a  KaXtfVjue^Pf  i^^v« 
— D©  Anim4»  II.  2,  413,  b.  25  ;  II.  3,  415.  *.  IL 

f  Re«pecttn|r  to  uvuj  aw^ia^  MX)  tli<k  c<^iiiou«  ciCatiimi  in  Tr«ikdoli«ibat|r*i 
note  ii4  Amtot  lie  Animi,  II,,  7,  *i,  !>*  373, 

X  Amtot,  Ethic,  Nikoiiu,  X.  3,  1179,  b.  20.  t»jJ^  ?r)  f*'*^'»  ^^^  m-pmrtut^ 
o^iypi^^iiVtj't  %jt  ^«  ftnWatf  toi)  worn**,  rt  \*tirrrat  v\tj»^  (?<ii'/>*ii* ;  wtm 
^  *itnv  0w%tv  Jlvn'ft'^eta^  ^mnptaTpfU  Itn^tfUfVira^  Ofa^ptingj^  Jir  *ttf,-^ 
aeo  Abo  MoUpUytio  A.  6,  Ian,  b.  2G  3J. 
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•  which  nro  involved  in  the  aensiblo  Forms ;  •  it  nsro  from  thi 
lower  general  tlies  of  the  Second  Philoeophy,  to  the  hi^ier  gieoe* 
mlitiuj*  of  the  First  Philosophy. 

Am  the  aetitietit  or  percipient  Sonl  in  ihts  Ftirm  or  Correlate  of, 
all  pcrceivablofi,  and  thus  idcntiticd  with  them  in  nurture,  all 
ttiem  having  existence  only  in  relation  to  it — to  the  cogitant 
it  Soul  is  the  Form  or  Correlate  of  all  Cogit<ibilia,  all 

w  r  relativeiy  to  it,  ntxd  only  relativelj.f     It  ia  in  lad 

tiio  highest  of  all  Forms — the  Fonn  of  Forms ;  tbo  mental  or 
iiubJY?ctins  a»p<K3t  of  all  formal  reality. 

Sach  at  least  la  the  tendency  aud  porpoae    of  tlxat   nci&tio 
inHaenoe  which  the  oelestial  suWtauoe  imparta  to  the  hum. 
Bo^  J  bat  it  18  realised  only  to  a  very  small   degree.     In  i 
ctkanict<*riiUo  theoHxing  eflicacy»  the  godlike   Nuui*  count*  for 
tmall   fraction  of   the    whole    soul,    thoogh    superexoellent 
qnaltty.^     Thera  are   but  few  men  in  whom   it  Is  tulcrahl 
developed,  and  eren  in  those  few,  it  is  coontervatled  bj  man 
other  ag^neioa.)    The  no«*tic  function  in  men  and  animaU  exi«ta 
onljia  oompanionahip  with  the  two  other  psychical  fondions. 
It  is  inb«ervtent  to  the  limita  and  conditions  that  they  ins] 
aa  weU  as  to  the  necessities  of  individaal  and  social  aotioo 
to  all  thai  is  reqtiired  for  '*  acting  like  a  man/^  according 
the  Aristotelian  phrase.      Man's   nature  ia  complex,  and  net 
self*8ufficing   for  a  life   of  theorizing  contemplation,   such   as 
that  wherein   the   celestial   inmates    pass   their   immortality  of 
happiness.  || 

We  have  thus  to  study  the  noetic  function,  according  to  the 
manifestations  of  it  that  we  find  in  man,  and  to  a  certaiu  exteut 
in  acKine  other  privilegod  animals.     Bees,  for  example,  partake  h 


txima 
tiona^^J 

PDN^S 

tionj^H 
igf^ 


*  Amtot  Da  Animi,  III.  S,  43S|  a.  $.    «V  raXt  ffj7U<fi  roc?  alc^i^rn^ 
ra  voqra  ctfrw, 

f  AriatAt  Do  Antml,  IR  S»  431,  a.  22,  432,  b.  10.      o  vaut  €tBof  tUmi 

t  Ariilot  Btlit&  Nik^ni.,  X  7.  117S,  i.  1.    «i  yaft  ««*  ru'  oytif  ptupoif 
#(rr«,  irvpnftti  Kot  Tr/M crn^i  vo\v  fiaXXot*  wa^tofP  uwvp^)(*i, 
f  Amlot,  De  hUmoT,  «t  It'^miD,,  c*  1,  4^0,  a.  1*. 
I  ArintnU  KUtic  N'il£<im*.  X.  r*S-£>.  ilT7»  b.  24,  1178,  tu  22,    b.  Ml. 

C^mi^ikXa  aUuikr  geoUiaontft  la  Amtot.  Mi;U|jliy^,  A,  \i6^,  a.  1, 
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the  divine  gift  to  a  certain  extent ;  being  distinguished  in  this 
respect  from  their  analoga — wasps  and  hornets.*    • 

In  these  and  other  animals,  and  in  man  to  a  still  greater 
degree,  the  theorizing  activity  exists;  bnt  it  is  either  starved, 
or  at  least  has  to  deal  with  materials  obscare,  puzzling,  conflict- 
ing; while,  on  the  other  hand,  the  practical  intellect  becomes 
largely  developed,  through  the  pressure  of  wants  and  desires, 
combined  with  the  teaching  of  experience.  In  Aristotle's 
view,  sensible  perception  is  a  separate  source  of  knowledge, 
accompanied  with  judgment  and  discrimination,  independent 
of  the  noetic  function.  Occasionally,  he  refers  the  intellectual 
superiority  of  man  to  the  properly  attempered  combination 
and  antagonism  of  heat  in  tho  heart  with  cold  in  the  brain, 
each  strong  and  pure;t  all  the  highly  endowed  animals  (he 
says)  have  greater  animal  heat,  which  is  the  essential  con- 
dition of  a  better  soul; J  he  reckons  the  finer  sense  of  touch 
possessed  by  man  as  an  essential  condition  of  the  same  Intel- 

*  Aristot.  De  Generat  Animal.,  III.  760,  a.  5,  761,  a.  6.  01/T09  Be 
trepnrov  rou  f^€P0V9  xat  tciov  rov  t&v  fieXnTtbtf — ov  f^fap  i\ovaiv 
(wasps  and  hometd)  ovhev  Oeiov,  wavep  fo  ^ye'i/o?  tu'v  ^cXittwv,  It  is 
remarkable  that  Trepfrrb^y  tho  epithet  here  applied  by  Aristotle  to  bees,  is  the 
epithet  that  he  also  applies  to  men  of  theoretical  and  speculative  activity, 
as  contrasted  with  men  prudent  and  judicious  in  action. — See  Metaphys.,  I. 
983,  a.  2,  also,  Ethic  Nikom.,  VI.  7,  11-^1,  b.  6.  Elsewhere  he  calls  bees 
<pp6vifia — Metaphys,,  I.  1,  980,  b.  22.  See  a  good  note  of  Torstriok  on 
Aristot  Do  Animd,  III.  428,  a.  10,  p.  172  of  his  Commentary.  Aristotle 
may  possibly  have  been  one  among  the  philosophers  that  Virgil  had  in  his 
mind,  Georgics,  IV.  220, 

*'  HU  quidam  sii^is,  itqae  hcDC  exempla  seouti 
Esse  apibos  partem  divine  mentis,  et  hauatus 
.£therio8  dixere:  Denm  namque  ire  per  omues 
Ternuiqae  tractusque  maris,  ca>  umque  profundam,"  Sto, 
+  Aristot  De  Generat    Animal.,  II.  6,  744,  a.  11-30.     ^tj\oi   ^e  Ti]V 
fVKpiialav  if    Siavoia  •    (j)povip.u3Tinov    f'fdp    i<m    ricv   ffjtt'i'    avOptviron, 
We  may  remark  that  Aristotle  considers  cold  as,  in  some  cases,  a  positive 
property ;   not  simply  as   tho   absence  or  privation  of  heat    (De  Partibus 
AnimaL,  II.  649,  a.  18).     Tho  heart  is  the  part  wherein  the  psychical  fire 
(as  it  were)  is  kept  burning — t^v  V^i'XV'  H'oirep  ip.7rfTrvpevfiitfj^  eV  tovto/? 
Totv  roTToiv — Aristot  De  VitA  et  Morte,  c.  4,  469,  b.   16.      Virgil,  in  tho 
beautiful  lines  of  his  second  Georgio  (4^3),  laments  that  he  is  dis(iudlified  fur 
deep  philosophical  studies  by  the  waut  of  heat  round  hi4  heart 
*'  Sin,  has  ne  possim  naturoB  accedere  partes, 
Frigidus  obstiterit  circum  pnecordia  Mnguis,"  &Q, 
4  Aristot  De  Eespirat.,  c.  la,  477,  a.  IG. 


w 
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withont  *'  a  phantasm  or  sensible  image  ;  so  tbat  our  mcmorj^  of 
them  is  only  byway  of  concomitance"  (indirect  and  secondary).** 
Phantasy  is  thus  absolutely  indispensable  to  cogitation :  first 
to  catTjing  on  tbe  process  at  all;  next  to  remembering  it 
aflter  it  is  past.  Without  either  the  visible  phant4ism  of 
objects  seen  and  tonched^  or  tho  audible  phantasm  of  words 
heard  and  remembered^  the  Nous  in  human  beings  would  be  a 
nullity  .f 

We  SCO  tbat  though  Aristotle  recognizes  a  general  distinction 
between  phantasy  and  cogitation,  and  alludes  to  many  animals  as 
having  the  former  without  attaining  to  the  latter,  yet  he  also 
declai'es  that  in  nian^  who  possesses  both,  not  only  is  cogitation 
dependent  upon  phantasy,  but  phantasy  passes  into  cogitation  by 
gradations  almost  imperceptible.  In  regard  to  the  practical  appli- 
cation of  Nous  (i.e.f  to  animal  movements  determined  either  by 
appetite  or  by  reason),  he  finds  a  great  difEcalty  in  keeping  up 
the  distinction  clearly  marked.  Substantially  indeed  he  lets  it 
drop.  When  he  speaks  of  phantasy  as  being  either  calculating 
or  perceptive,  we  are  nnable  to  see  m  what  respect  ealcnhUimj 
phanttMy  (which  bo  states  not  to  belong  to  other  animals)  differs 
from  an  effort  of  cogitation, J  Indeed,  he  speaks  with  some 
diffidence  respecting  any  distribution  of  parts  in  the  same  Soul . 


vrm^f  Kay  ^^  wotrov  voj^  YtVcrot  wpo  ofifAarn*^  jro^rov^  ifofi  IT  9v^ 

§  W099P, 

See  De  8entQ  ct  Stosili,  o.  6,  iU,  b.  17 ;  Dm  AniiuA,  UL  8,  432,  a*  9. 
The  ftbove  passiif^,  rxtmctecl  £roin  the  treatise  De  MomoriA  et  R^tn.,  fipp««rv 
to  he  «9  clear  a  «t«t<*tiient  of  tho  main  doctrine  of  Nomin«]isin  as  can  bo  fotifid 
in  Hobboa  or  Berkeley.  In  tho  sixteenth  «cetion  of  tho  Introduction  to  tho 
Prificiplca  of  Ilurouft  Knowledge,  Bcrkiloy  wiyt — "And  bens  it  rouat  b« 
acknowledgi'd  that  a  man  may  conaider  a  figure  merely  at  triaaguUr,  without 
attending  to  thu  ptitticular  qualiiiea  of  tho  angloa  or  relatioiia  of  the  aidei. 
In  hke  manner  we  may  consider  Peter  «o  far  fort^i  aa  man,  or  so  &r  f^rtb  as 
animal,  without  framing  the  foremfntioned  idna,  ftthcr  of  man  or  anima), 
ittmtmufh  tt»  0iil  (hat  i»  prrmwtd  i*  not  ttontid^rfd,"^ — Borkelfty  baa  not  improf^ 
tho  statement  of  Ariatotle, 

'  Ariatot  De  Memor.  et  Romin.,  c.  1,  150,  a«  13. 

t  About  sense  and  hearing,  as  tho  fandamt^nta  of  intelleet,  aoe  AHitot. 
do  8«naq  Ot  Scnaili,  c.  1,  437,  s.  M*. 

X  ArUtot.  De  Animi,  IIL  10,  ^33,  a.  10,  h,  1^-2%      trTiv  tiJi'  0a«rT«. 

^ain^H  ft%¥  o^A^  ftoi  la  uAXit  ^wu  ^CT4;^«f, — Atso,  IIX  7,  13 1,  b.  7> 
42 
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Ba»pecting  that  such  distribntion  is  not  real  bat  loxrical  • 
Habdivido  as  mach  as  you  choose.*  '  ^ 

It  appears  thus  clear  that  Aristotle  restricts  th«  "Vr^^-  ^ 
function  in  'man  to  the  matters  of  sense  and  erperience  nh     *     i 
mental,  and  that  he  considers  the  phantasm  to  be  an  es.      *'  i 
accomiianiment  of  the  cogitative  act.     Yet  this  does  not    t    II 
detract  from  his  view  of  the  grandeur,  importance,  and  wid 
of  survey,  belonging  to  the  noetic  function.     It  is  the  portion  of 
man's  nature  that  coiTelates  with  the  abstract  and  universal  •  \\ 
it  is  only  a  portion  of  his  nature,  and  must  work  in  coniun'f 
and   harmony   with   the   rest.     The  abstract   cannot    be         ll 
Boimratod  from  the  concrete,  nor  the  universal  from  one  o      tli 
of  its  particulars,  nor  the  essence  from  that  whereof  it   is  th 
osscn(;e,  nor  tho  attribute  from  that  of  which  it  is  the  attrib  \ 
nor  tho  genus  and  species  from  the  individuals  comprehe  d  A 
therein ;  nor,  to  speak  in  purely  Aristotelian  language   the  P 
from  8i>nio  Msittcr,  or  tiie  Matter  from  some  Form.      In  all  fl 
rasos,   tluM'o   is  a  nofinnal  or   hjiatl  distinction,   impres'^incr  f) 
n)ind  as  (he  rosult  of  various  comparisons,  noted   by  au  in 
priato  ti  rni,  and  remembered  afterwards  by  means  of  that  t 
(tiiat    is,  by  means  of  an  audible  or  visible  phantasm)  ;  but  real 
separation   there  neitlier  is  nor   can  be.      This  is   the  cardinil 
prineiple  of   Aristotle,   repe-ited    iu  almost   all   his    works  •    h" 
markevl  anii;he>is  apunst;  Piato.     Such  logical   distinctions 
tlioso  hen*  notieed  ,tliey  miirht  be  multiplied  without  number)  it 
lvlons::s  u^  Nous  or  the  n^  c:io  function  to  cognize.     But  tho  rc'il 
i^bjeets,    in   rt^terenoe    to    which  alone   the   distinctions    have   a 
n^eaniniT.  an*  Ov^nento  and  individu:d;  and  the  cognizino-  Subject 
is  n\»ily  the  entire  iv.an.  ompli\vinj:  indeed  the  noetic  function 
but  er.:pL7ir.jr  it  w:ih  the  aii  of  other  mental  forces,  phantasms 
and  jvr..er.'.l>r:i:nvss  ri\\l  and  vc:rLVi). 

'X\\o  \\y\:\c  S,^:;;  is  iVi/.:d  by  Aristotle  *  the  place  of  Forms 
the  p.^;er.:i;».-.;v  et*  1\  r:r.s  :  :::.''  C:-rrL'ate  oi  things  apart  from 
flatter.*  t  I:  .vc;^i:<>  :'.;>i  R  nv.s  in  cr  along  with  the  phan- 
liisrns  ;  ;V.e  o."^.,.iV'o  r\r:v.>  .-*ri^  i^:«:-.:,jir.ed  1 1  tiie  sensible  Forms; 
to;  •  1 1 . 0  n>  Is  V.  »• : ; .  -.  v.  c  ri\  i ". "./  i  x  .>:<.:. :  1  x  y  on  d  or  a  part  fro  m  vis  i  ble 
iV  t,r.-.4. .i -".e    v..ri^:..:..v-a>^  w-;;-;    iLiir  pro}>enies  and  affections, 
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and  with  the  Bo-called  abstractioDs  considei'ed  bj  tbe  geom- 
eter. Hence,  without  sensible  perception,  a  man  can  neither 
learn  nor  understand  any  thing;  in  all  bis  theoretical  contem- 
plations, be  requii'es  aomo  phantasm  to  conteraplat©  along  with 
them,* 

Herein  lies  one  of  the  main  distinctions  between  the  Bo^tie 
and  tbe  sentient  sonls.  Tbe  sentient  deals  with  particulars,  and 
correlates  with  external  bodies ;  tbe  noetic  apprehends  universaL§| 
which  in  a  certain  sense  are  within  the  soul :  bi^ce  a  man  can 
cog^ttate  whenever  or  whatever  be  chooses,  but  he  can  see  or  ioncb 
only  what  is  prescut.t  Another  distinction  is,  tbat  tbe  sentient 
soul  is  embodied  in  special  organs,  each  with  determinate  capa- 
cities, and  correlating  with  ejctcrnal  objects,  theraselves  alike 
determinate,  acting  only  under  certain  conditions  of  locahty.  The 
posaibilities  of  sensation  are  thus  from  tbe  beg-Lnning  limited  ; 
moreover,  a  certain  relative  proportion  must  bo  maintained  be- 
tween the  Percipient  and  tbe  Perceivable ;  for  extreme  or  violent 
sounds,  colours,  &c.,  produce  no  sensation  ;  on  the  contrary,  tbey 
deaden  the  sentient  organ. |  Bat  the  noetic  sonl  (what  is  called 
the  Nous  of  tbe  Soul,  to  use  Aristotle's  language)  §  is  nothing  at 
all  in  actuality  before  its  noetic  function  commences,  though  it  is 
everything  in  potentiality.  It  is  not  embi^dicd  in  any  corporeal 
org^  of  it«  own,  nor  mingled  as  a  new  elementary  ingredient 
with  tho  body  ;  it  does  not  correlate  with  any  external  objects ; 
it  is  not  so  specially  attacbed  to  some  particulars  aa  to  make  it 
antipathetic  to  othem.  Accordingly  its^jossibtlitiea  of  cogitation 
are  unlimited  ;  it  apprehends  with  equal  facility  what  iat  moat 
cogitable  and  what  is  least  cogitable.  It  is  thoroughly  indeter* 
minate  in  its  nature,  and  is  in  fact  at  first  a  mere  unlimited 


*  Ariftot.  De  Animi,  III*  7,  431,  b.  1,    tii  itci*  ttvtf  t^hf  tv  j^oiftiAW 
i^  ToTt  iptit^jftfrfutttt   I'of'i, — 432«  A.  3.     cVif  fc  ovfjB  vpaffit^  oi'Ou^  t<rrt 

uiitOfitam   fa    I't^rjTfi    tariff    Ta   Tt   t¥   &<po$fMatt    XtyoputfO^   r«i*  ^««  ititf 
ui^rVtfrwtf  <"f«*«  fc<i4   waO/f*  tcui   ha  roino   oi*Tf  ^^  aiaOai^otiff^f  ^iflnif 

t  An<itat.  De  AnimA,  11.  5»  417,  b.  22, 
V        X  AriiitiJt,  De  AuimA^  III.  4,  42U,  ft.  29. 

}  ArialuL  De  Amtuii,  111.  4,  42£>,  a.  22.     it  upa  gnKnvft*»'0it  t^v  ^rx9* 
y^trir  (Xt^w  li€  poi/y  1^  2itfrpt4Ti*i  aem  WoXtt/t^a*'*!  if  V^^'A'})  c*^'^^'*^  torii^ 

d¥fft^tif  Wpi¥  ¥9€l¥. 
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eogltotire  poteotiAlitj ;  ^   like  m  tablet,   npon  which  no  Uttcvi 
hftre  as  fet  been  writtci^  bat  upon  which  all  of  auy  letters 
&6  WTittet),t 

We  h^re  tHitmdj  said  thivt  the  Noos  of  the  burnan  sod 
tmao&ies  (rom  a  peoalirkr  iuBuence  of  the  celostial  thidy«  which  it 
the  especial  regioa  of  Form  in  the  Kosmos.  Through  it  we 
Aoqaire  an  eQlar^cd  power  of  apprchcadiiig  the  abstract  Aod 
tiniversal  i  we  can  ascend  aboTe  sensible  forms  to  tbo  eogtt&hb 
fomiB  ooDtaiued  therein;  we  can  consider  all  torms  in  them- 
selyes,  without  paying  attention  to  the  matter  whervin  they  are 
embodied.  Instead  of  considering  the  concrete  solid  or  Hqaid  be- 
fore us,  we  can  mentally  analyse  them,  and  thus  stndy  solidity  in 
the  abstract,  fluidity  in  the  abstract.  While  oar  senses  judge  of 
water  as  hot  and  cold,  our  noetic  function  enables  us  to  appro- 
ciat^j  wat«r  in  the  abstract ;  to  determine  its  essence,  and 
furnish  a  definition  of  it* J  lo  all  these  objects,  as  combinai 
of  Form  with  Matter,  tbo  cqgitable  form  exists  potentially ;  and 
is  abstracted,  or  considered  abstractedly,  by  the  cogitant  NousJ 
Yet  this  la8t  cannot  operate  except  along  with  and  by  aid  uf 
phantasms  (aa  we  have  already  seen) — of  impressions  reriyed  or 
remaining  from  sense.  It  is  thus  immersed  in  the  materials  of 
sense,  and  has  no  others.  But  it  handles  them  in  a  way  of  its 
own,  and  nrulor  now  pohitif  of  view ;  comparing  nnd  amdyzing; 
reoognixuig  tho  abstract  in  the  concrete,  and  the  universal  in  the 
particular;  discriminating  mentally  and  logically  the  one  from 
tho  other;  and  noting  the  distinction  by  appropriate  terms. 
Such  distinctions  are  tlie  Noumona,  generated  in  the  pro€?es3  of 
cogitation  by  Kous  itself.  The  Nous^  m  ife  exists  in  any  indi- 
▼idualf  gradually  loses  its  original  character  of  naked  potentiality, 
and  becomes  an  actual  working  force,  by  means  of  ita  own 
acquired  materials.  ||  It  is  an  aggregate  of  iJoumena,  all  of  them  in 
nature  identical  with  itself;  and  while  cogitating  them,  the  Nona 
at  the  same  time  cogitates  itself.     Considered  abstractedly,  apart 

*  AriMtot  Du  Animd,  TIL  i,  42d,  a*  21.     J^irrc  fiffh*  aviou  ei^at  <pi*et¥ 

t  Aristot.  Do  Animd,  ill*  4,  430,  a,  I. 

t  An^tot.  Do  Anim4k»  Ml.  4,  429,  b.  10, 

I  Arhtot.  Dc  Ariima,  Ul.  4,  430,  «.  2-12. 

[|  An«t<ft,  Uv  Aiiimu,  II,  5,  417,  b.  23  ;  III.  4,  42»,  b.  7.     Sra^  Ivvf^m 
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from  mutter,  ihej  exist  onlj  in  the  mind  itself ;  in  tlieoretical 
gpecalation,  the  Cognoscetis  and  tbe  Cognitum  are  identical. 
Bat  they  are  not  really  separable  from  matter,  and  have  no 
reality  apart  from  it.* 

The  distinction,  yet  at  the  same  time  correlatian,  betwef?ii 
Form  and  Mutter,  pervades  all  nature  (Aristotle  aflirms),  and 
will  be  foQnd  in  the  Nous  aa  elsewhere.  We  must  recog- 
nise an  Intellectas  Agens  or  constructive — and  an  Ifitellcctua 
Patiens  or  receptive.t  Tlie  Agens  is  the  great  int^Ilcctnal 
energy  pervading  the  celestial  body,  and  acting  upon  all  the 
animals  susceptible  of  its  opemtion  ;  analogous  to  light^  which 
ilium iuates  the  diapbanouH  mediiuu,  and  elevates  what  was 
mere  potential  colour  into  colour  actual  and  viHible.J  The 
Patiens  is  the  intellectnal  receptivity  acted  upon  in  each  in- 
dividnal,  and  capable  of  being  made  to  cogitate  every  thing; 
anterior  to  the  Agens,  in  time,  so  far  aa  rc*gards  the  individual 
— yet  as  a  general  fact  (when  we  are  talking  of  man  as  a 
apeciea),  not  anterior  even  in  time,  but  correlative.  Of  the 
two,  the  Intellectiis  Agens  is  the  more  vunenible  ;  it  is  pure 
intellectual  enerpy,  unmixed,  onirapressible  from  withant,  and 
separable  from  all  animal  body.  It  la  i\n3y  and  nothing  more, 
when  considered  apart  from  animal  body ;  but  it  is  then 
eternal  and  immortal,  while  the  Intellectua  Patiena  perishes 
with  the  remaining  soul  and  with  the  body.  Tet  though  the 
Intellectua  Agens  is  thus  eternal,  and  though  tee  have  jmrt  in 
it,  wo  cannot  remember  any  of  its  operalions  anterior  to  our  own 
maturity ;  for  the  concurrence  of  the  Ititellectas  Patiens,  which 


•  AriJitot.  Do  AnimJi,  III.  4,  429,  b.  0,  430,  a.  2-7. 
t  Aiiitot  Dti  Arnma,  III.  5,  430,  a.  U. 

I  Ariiiot.  Do  Anirna,  11 L  5,  430,  »«  15.     Mttl  cVtii»  o  ititr  Tni94>ro«  vwt 
tip   ^atna  ^lytaOat^  o   ^4  7u*  ir«iVT«  iroirti/',   iI't  ffi«  Tit,   or©!*  to  0m)iv* 

"y^pwuura^  Ariit«»tl<»  hero  illuslrHti**  povs  wotqttinot  t»y  ^tis  mid  f^i<r;  mid 
wii  know  wlmt  vtvw  !h«  tnkv^  of  0tL'v  {Dtf  Anitnd,  th  7t  4I8«  b.  t»},  tti  ib« 
•Wp^rm  or  Tfi^  tow  ha<fmtfpvit — which  iiiaphant^*  hr  rxpUm*  to  bo  a 
0i*tnt  Tjv  ^Ptr^f^py^ovaa  c*'  mpi  jkcri  vintt  rni  iV  *%f  ntfiuf  tu*  uvw  trH'p4trt, 
Judging  by  this  iilusttatioii,  it  »rcmt  pro^Mir  to  ix>«iplc  th«*  i'i»i>t  winffitirm 
huro  with  hii  docUrulinn  in  Do  GcucrM.  Aniiiml,,  It.  73(>,  b.  2^,  737, «.  10. 
io¥  t^ovpf  pot^of  VvpaOtv  cirtf<ri(Vai  ir<i'  Otlttp  co^t  tko»^¥i  he.  caiitioi  ooti* 
«idpr  tii9  vov^  wotfitii(uv  which  U  of  tho  nntiiny  of  Fgon^  as  bcloogiDg  lo 
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lii|g^8  and  ends  with  oi,  is  iiuluipeiiaUilft  boUi  to 
Mkd  to  iboagliL* 

We  MO  bero  the  full  extent  of  Aratisile's  diflVmiea  I 
Platonic  doclriue^  in  resjiect  to  the  immortaltif  of  the  S 
liad  decried  tho  Soul  a«  the  firat  actoalixatton  of  m  ba<fl 
potentklity  of  life  with  a  detentunaio  organiaou  Thia  i 
implied,  aod  be  expre^lj  declares  ti*  tbat  Soal  and  llodj 
iodividnal  case  were  one  aud  indiviMble^  so  that  the 
Soktut^s  porifibod  of  Dccc^sity  with  tbe  body  of  8<>kraUi| 
be  aocoznpanied  that  declaration  with  a  reeerre  in  t 
Nona,  and  cspeciallj  of  the  tbeorizing  Xona ;  wbich  bo  rej 
as  a  different  sort  of  Sool,  not  dependent  on  adct4rrmin«j( 
organism^  but  capable  of  being  fioparat4[-d  fn^m  it,  its  tKu 
ia  from  tbe  penfthabtc^  The  present  chapter  infornia  o^ 
encb  reserve  ia  intended  to  go.  That  tbe  tbeoris 
limited » like  tbe  srntiont  f^oul,  to  a  determinate 
bet  exists  apart  from  tlmt  orgnniara  and  etenmlly — is  ml 
as  incontestable ;  it  is  tbe  character i«tlc  intotlectual 
the  eternal  celeettal  body  and  t)ie  divine  inmates  tber 
the  distinction  of  Furro  aud  Matter  is  here  pointed  onl 
vailing  in  Nous  and  in  Bonl  generally,  not  less  than  thl 
all  other  Nature.  Tbe  theorising  Nona,  as  it  exiiits  in  || 
Plato,  Demokritua,  Anaxagoras,  Empedokles,  Xeookratiai 
individualized  in  each,  and  individualized  diflerontly  in  m 
represents  the  ret^utt  of  tbe  Intellcctus  Agena  or  fonm 
nniversal  and  permanoDt,  upon  tlie  InteUectns  Patieos  c| 
receptivity  peculiar  to  each  individual ;  the  co-uperatio^ 
two  is  indi-iipen»inl>li%  to  sustain  the  theori/.ing  Intellect  ol 


rising  Noi 
i  bodily  oj 


•  AHntot  De  AfiimaV  III.  A,  4110,  a.  18.  «vi  oi*Tir»  o  »*ovt  (ii 
«ro«)  y^tL'fiHTTo^  ant  nv^aOrj^  ttai  rtfirfffi,  r^  otW<J  l^l'  cW/»7<fig  J 
Ufitu-'JifJUft*  Jit  w^tiiihv  rot'  Tti<r\tiVTo^^  icat  if  'V'X7  ^V*  **^SI 
y^a^ptifO^iH  c'  t*ttTt  ^<>i'vi'  lovO*  cTarfp  turti,  Kul  luuiu  ^ovuv  uQ^ 

tpOfijith^^  Km  atftv  iovtqv  ot/^cv  raci.     In  lhi«  obwcuro  nnd  difhctil 

(ditficuU  evcfo  to  Thi34)|)brastu«  tbo  frif^d  «nd  pupil  of  tbe  author)^ 

ipven  iUa  b«»t  mount  njp  Ihiit  the  word4  poem  to  admit.  | 

t  AriMat.  I»o  AnimA,  H   1,  il3,  a*  a,  b.  7.  J 

t  Ari«t.>t    Da  Aniniii.    H.  2,  4i3,  b»  25.      trrpt  ^«  rnw   a^ofl 

fjiftfu,   KUi    rttifTQ   fiO¥QU  €tfC^-^«rtfi    \u'pl\^t^Om^    w<fw€p    TO    a^ 
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diridtial  man*  But  Ihe  Intellectns  Patiens,  ar  Keceptivws, 
perishes  along  with  the  individaah  Accordiuglv,  the  iutelk'Ctnai 
life  of  Sokratcs  cannot  bo  cotitiniietl  fartber.  It  cannot  bo  pro- 
longed after  his  sensitive  and  nntriti^^e  Hfo  has  ceitsed;  the 
noetic  function,  as  it  exists  in  bim»  is  subject  to  the  same  limit*  of 
daratiou  as  the  other  functions  of  the  Soul.  The  iatcUoctaal 
mail  is  no  more  immortal  than  the  sentient  man. 

Such  ifi  the  opinion  here  delivered  by  Aristotln,  And  it  follows 
indeed  lu  a  distinct  corolUiry  irom  his  doctrine  respecting  animal 
and  vegetable  procreation  in  general.  Individuality  (the  being 
Unam  Numero  in  a  species)  and  immortality  are  in  hia  view  in- 
OOinpatible  facts ;  the  one  excludes  the  other.  In  assigning  (as 
he  so  often  does)  a  final  cause  or  purpose  to  the  wide-spread  fact 
of  procreation  of  species  by  animals  and  vegetables,  he  tells  us, 
that  every  individual  living  organism,  having  once  attained  the 
advantage  of  existence,  yearns  and  as])ire8  to  prolong  this  for 
ever,  and  to  become  immortal.  But  this  aspiration  cannot  bo 
reaiiieed ;  Nature  has  forbidden  it,  or  is  inadequate  to  it ;  no 
individual  can  be  imraortal.  Being  precluded  from  separate 
immortidity,  the  individual  approaches  as  near  to  it  lyi  is 
possible^  by  generating  a  new  individual  like  itself,  and  thus 
perpetuating  the  species.  Such  is  the  explanation  given  by 
Aristotle  of  the  great  fact  pervading  the  sublunary,  organized 
world;*  immortal  species  of  plants,  animals,  and  men — through 
a  fluoecssion  of  individuals  each  essentially  perishable.  The 
general  doctrine  applies  to  Noqb  as  well  as  to  the  other  functions 
of  the  SouL  Nous  is  immortal  \  but  the  individual  Sokratea, 
considered  as  noetic  or  intellectual^  can  no  more  be  immortal 
than  the  same  individual  considered  as  sentient  or  reminiscent. 

We  have  already  stated  tliat  Nous — lutelloct  -the  noii^tic 
fdnotion — is  that  faculty  of  the  Sool  that  correlates  with  the 
abttmot  and  nnivei-sal ;  with  Form  apart  from  Matter,  It-s  pro- 
0688  18  at  onoe  analytical,  synthetical,  and  retentive.  Nature 
preseiita  to  us  only  concretes  and  particulars,  in  a  perpetual 
course  of  change  and  reciprocal  action ;  in  Uiese  the  abstract  and 
luiiverftal  are  immersed,  and  out  of  these  they  have  to  be  dis^m- 
gaged  by  logical  analysis.     That  the  abstract  is  a  derivative  from 

•  Ari«t<ir.  1>«  (}«nemt  Animal,  IL  1,  731,  h.  21,  leq. ;  0e  AaimA,  It 
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tlw  oooeretff.  mod  the  «mr«n«l  from  particaliifs — is  iH«  docinne 
«r  Amtotis*  Aaeenditig  frooi  pttrtkoliyrs,  tlie  aualymts  is  carried 
•o  far  tbftt  mi  bogth  ii  cui  go  no  fiM^ber*  It  oontifiaiM  to  diTid« 
ttotal  tl  comm  to  imdirimklea:^  or  siiD|d0  aotions,  the  higbest  ab- 
wtameHiotm^  mad  Um  Ittgetl  iiiiiv«tali*  These  are  tbe  eleflicnU 
«wl  of  wliidi  uuvenil  propoallloBi  an  formed^  the  Brai  pnfmxfses 
or  prtActpU  of  ifefiioiiflrmiioiL  Uuptiilosophical  miucU  do 
reieb  IImm  imdiwmUtt  ml  mil  s  Imi  Jl  iji  the  fiioctioo  of  tlie  ibcoi 
ing  Noni  to  bsloa  OO  ilMtt»  md  cumblfie  them  mio  true  prrrpi 
stiona.  In  ao  f <ir  as  regards  the  indivUibles  thenLselires,  fol^ 
hood  it  oai  of  tbe  qnefelioiL,  aud  tmtU  also,  since  ibt*}-  afErnt! 
nothtog.  The  mind  eiiber  apprebcods  them,  or  it  doea  aci 
apfKreheud  tbem  \  there  is  no  aibcr  alternative**  Bat  when  com- 
binod  into  alErmatire  propositions,  tbej  then  aro  truo  or  false,  as 
the  caae  maj  be.  The  formal  essence  of  each  object  is  among 
these  indivisibles,  and  is  apprehended  as  aach  hj  Uie  i&tellect ; 
whieh,  while  confiniog  itiself  to  fioch  essence,  is  nnerring,  as  each 
aease  is  in  regard  to  its  own  appropriate  percei Tables .t  But  whea 
the  intellect  goes  farther,  and  proceeds  to  predicate  any  atlribnta 
respecting  the  essence,  then  it  becomes  liable  to  error,  as  seoie 
is  when  drawing  inferences. 

One  of  the  chief  functions  that  Aristotle  aaaigns  to  Kons, 
the  noj^iic  function,  is  that  the  principia  of  demonstration 
laiowlodgo  belong  to  it ;  and  not  meretj  the  2^riWy>«a,  but  ol. 
in  oases  of  action  preceded  by  deliberation  and  balance  of  mutiv 
the  nltimato  application  of  prtnoipia  to  action.     So  that  he  styli 
Nous  both  beginning  and  end ;  also  the  beginning  of  the  bcgrn- 
ning;  and   moreover   he   declares   it   to   be   aJwava   right   and 
unerring — equal  to  Science  and  even  more  Umn  Science. |     Ti 
are  high  praisas,  conveying  little  iuformatiou,  and  not  roconoil 
able  with   other  passages  wherein  he  speaks  of  the  ejc^^rcise 
the  noHtio  fonction   (to    t^otlv)  a«  sometimes  right,  sometimi 
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init!H 


*  Artitnt  Do  An  imi,  ML  0,  430,  a.  29.  i)  fu^v  ovp  Tu*if  iltaiprrm 
^o^ntK  cV  Tutnott  Ttpi  a  oi'^c  t.m  to  '^turov*  iV  oih  t^  xnt  ro  y^^t^tf 
mat  joaKfjOiVj  ev^OtaiH  rts  tflrj  vo^^'hatt*  u'^mfi  ttf  oj^Tifj^  —  MeLiphjAic 
Ot  10,  1U^«j1,  b«  31.     w€pt  javra  uvtc  ttnu*  uwaTtfOiffai^  if  VX*  t^  fut7»*  »  ft4 

t  Amlot  Do  Antmii,  III.  6,  430, 1>,  29.  Tliis  portion  of  the  tr««iite| 
pBOaHnrly  cotiiui^od  and  dililcuU  to  understand. 

t  AriBtot  Ethic.  Nikomach.,  VI.  12,  1143,  a.  23,  b«  10,  Ith  rat  <?;i^ 
rul  TeXof  yovt. — Analyt  PoBt,  XL  18,  100,  b.  6, 
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wrong. •  Bat  for  the  queBtion  of  psjcliology,  tbo  point  to  bo 
determined  is,  in  what  sense  he  meant  that  prirmpia  belonged  to 
Nous.  Ho  certainly  did  not  mean  that  the  fii"st  principles  of 
reasoning  wereno^relties  originated^snggcstud,  or  introdoced  into 
tbe  sonl  bj  noetic  influence.  Not  onlj  bo  does  not  saj  this,  bat 
he  takes  pains  to  impress  the  exact  contrary.  In  passages  cited  a 
few  pages  back,  he  declares  that  Nous  in  entering  the  Soul 
brings  nothing  whatever  with  it;  that  it  is  an  universal  poten- 
tiality— a  capacity  in  regard  to  truth,  hut  nothing  more  ;t  that  it 
is  in  fact  a  capacity  not  mcri4y  fur  comparing  and  jndguig  (to 
both  of  wliicb  he  recognixes  even  the  sentient  soul  4is  competent), 
but  also  for  combining  many  into  one,  and  resoWing  tbe 
apparent  one  into  several ;  for  abstracting,  generuliziug,  and 
selecting  among  tbe  phantasms  present'^  which  of  them  should 
be  attended  to,  and  which  should  be  left  out  of  attention.  |  Such 
18  his  opinion  about  the  nul^tic  function  ;  and  be  states  explicitly 
that  the  abstract  and  universal  not  only  arise  from  the  concrete 
and  particular^  but  ai*e  inseparable  from  the  same  really — 
separable  only  logically. 

Ho  descrilx?s,  at  the  end  of  the  Analytica  Posteriora  and 
elsewhere,  tbe  steps  whereby  the  mind  ascends  gradually  fVom 
sense,  memory,  and  experience,  to  general  principles.  And  he 
indicates  a  curious  contrast  between  these  and  tbe  noetic  func- 
tions. Sense,  memory,  phantasy,  reminiscence,  are  mo^-emonts 
of  the  body  as  well  as  of  the  soul ;  our  thought^^  and  feelings 
come  and  go^  none  of  them  remaining  long.  But  tbe  noetic 
process  is  tbe  reverse  of  this;  it  i^  an  arrt«st  of  all  this  mental 
movement,  a  detention  of  tbe  fugitive  thoughts,  a  subsidence 
from  perturbation — ^so  that  the  attention  dwells  Readily  and  for 
some  time  on  the  same  mfltt4L'rs.§     Analysis,  seleotion,  and  oon- 


•  Aristots  Do  Animal,  111.8.  427,  h,  9.  <i\V*  vvll  to  j^ucti',  «V  «p  «Vxi 
TO  (p/i(?«i**   ttul  jtt»)  OftOu'^t  tmvoi]tfihn  h*  ifft\t7nt  ica't  \l^nvf^t* 

f  Ari8U>t,  D<i  Afttiuii,  I.  *i»  4"fiJ|  b.  30 — yrhi^nt  h«»  Cinintirwi  l>«mnkritut, 

Bq  'y^ftt^rnt  tw  ¥w  uft  Itfva^a  in*t  jrtpl  ttftf  nXtfOtittt*^  n\Xn  Tarro 
XeYci  ^t^xf)**  x*tt  vuvtf,     Cornp«»n>  Da  Aniiiii.  III.  4,  Ti'J,  ii.  21,  !i.  30. 

X  Aristot.  Do  AttimA,  I1I»  6,  430,  b»  ^.  to  It  Ztf  xon^ift^^  ruin^  o  rpvv 
^ctt^of— IIL  U,43i«A.  10. 

f  Arifttot  Phy»ic»,  VI L  3,  247,  b.  9.  7  f'  <f  «/>xS»  ^V^*  trtirT^itiyt 
»yci^<rit  otm  tttrtr*  Ttf  ^np  tjfn^tfttitt  mat  tn^t^m  tjJi'  ^mt/otay  iw^irtoeiku 
iriit  iPito¥tft>f  Xe7oMrf'.-^AUo,  l)o  AnimA,  L  3»  40($,  b.  3*1,  Aad  |hs  tvoiark- 
ablo  pftMiigo  in  tUti  AnAlvticft  Poster,  H.  19.  100,  •*  3,  L  4. 
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tending  all  plania  as  well  as  all  animals ;  a  sclteme  diflTenn^  in 
this  respect,  as  well  as  ia  others,  from  those  thafc  had  preceded 
him,  and  t'oaQded  npoa  the  peculiar  principles  of  hia  own  First 
Philosophy,  Saul  is  to  organized  body  as  Form  to  Matter,  as 
Actnalizer  to  the  Potential ;  not  similar  or  homogeneous,  but 
correlative  ;  the  two  are  only  separable  as  distinct  logical  points 
of  iriew  in  regard  to  one  tind  the  same  integer  or  indindaal. 
Aristotle  recognizes  many  difFercnt  varieties  of  Soal,  or  rather 
zaany  distinct  functions  of  the  same  Souli  from  the  lowest  or 
most  nnivei^sal,  to  the  highci^t,  or  most  pocnliar  and  privileged  * 
bnt  the  higher  functions  presuppose  or  depend  upon  the  lower, 
&8  conditions ;  while  the  same  priaciplo  of  lielativity  pervades 
them  alL  He  br  ngs  this  principle  prominently  forward,  when 
he  is  summing  up  "^  in  the  third  or  luijt  book  of  the  iroattse  Do 
Anima.  *  Tlw  Soul  (ho  says)  is  in  a  certain  way  all  existent 
things  ;  for  all  of  them  are  either  Pereeivablea  or  Cogitables  ; 
and  the  Cogitant  Soul  is  in  a  oertaiu  way  the  matters  cogitated, 
while  the  Percipient  Soul  is  in  a  certain  way  the  matters  per- 
ceived/ The  Percipient  and  its  Peroopta — the  Cogitant  and  its 
Cogitata— each  implies  and  correlates  with  the  other;  the  Per- 
cipient is  the  highest  Form  of  all  Pereepta ;  the  Cagilatit  is  tho 
Form  of  B^ormsT  or  the  highest  of  all  Forms,  cogitable  or  pcrcoiv- 
able.t  The  Percipient  or  Cogitant  Subject  is  thus  conceived  only 
in  relation  to  the  Objects  peroeived  or  cogitated,  while  theso 
Objects  again  are  presented  as  essentially  correlative  to  the  Sub- 
ject The  realities  of  nature  are  particulars,  exhibiting  Forma 
and  Matter  in  one  ;  though,  for  purjjoses  of  scientific  study — of 
assimilation  and  distinctiou — ^it  is  necessary  to  couKidor  each  of 
tho  two  abstractedlv  from  the  other. 


•  Arifltot.  Do  Aaimfi,  III.  8,  431,  b  20  weq,      }i^»  ^  wtfil  fv^^^  nl 
t  Ariat'^t,  I>Q  Ariimil,  IIL  8,  4^2,  a.  2,      o  i^ovv  ei^ot  ff^r^  wtu  f 
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A. — Definiiion  and  Dhidom  qf  Mind, — p,  9. 

Js  defining  the  dcpartmcfit  of  FeoUngf  it  will  bf»  obser?edl 
the  negaiivo  inethoi)  litis  hetsn  restarted  to  ;  it  being  implied  that 
the  positive  definition  is  attended  with  difEeulliea.  Were  all 
feelirigtt  either  jjletusares  or  patus,  the  defiuition  woald  be  easj 
onougb.  But  there  are  feeUngii  indifferent  as  i-espocts  plcaAUre 
and  pain, — fur  example,  earjjnBe,  which  may  be  pleasarable 
painful,  but  which  often  is  nrither,  and  is  yet  clearly  a  fe^Un 
When  we  have  oocttsiou  to  draw  a  decided  contract  betwcKm 
feeling  and  in  tell  ige  nee,  we  may  qaote  pleasure  or  pain  as  mi^ 
mifitakeable  modes  or  examples  of  feeling,  but  we  must  not 
uuderBtood  as  alErming  that  there  are  uo  neutral  or  iDdilTtt 
btutes. 

In  the  first  edition,  1  used  the  word  '  Emotion '  as  a  Kynonj 
of  Feeling,  an  the  ground  that  our  so-called  cnintions — Wonde 
Fear,  Anger,  Love — are  genencally  identical  with  oar  Sonsationi| 
and  that  the  fact  implied  by  the  word  *  emotion,*  namely,  a 
certsiin  stir  of  the  bodily  members,  attaches  to  everything  that 
conld  be  called  a  feeling,  wbeihor  sensation  or  emotion.  I  was 
anxious  la  do  away  with  the  supposed  distinction  between  states 
uf  reoUug  aecompauiud  with  bixlily  manifestations,  and  states  not 
aeeompanied  with  such  mauifestaitons,  which  distinction  I  believe 
to  be  erroneoog^  Nevertheless,  I  am  disposed  to  defer  to  the 
criticism  of  Mr.  Spencer  upon  this  point,  and  to  confine  myself 
to  the  word  *  Feeling,*  as  the  generic  name,  of  which  Sensation 
atid  Emotion  are  the  two  S[)ecie8.  I  have,  accordingly,  ceiL&ed  to 
emitloy  the  word  *  emotion,'  aa  the  comprehensive  name  for  the 
first  department  of  the  mind,  W^ith  respect,  however,  to  the 
adjective  *  omotioaal,*  used  in  contrast  to  the  *  intellectual/  or 
the  '  volitional/  I  have  not  observed  the  same  restriction*  No 
adjective  conld  be  furnied  from  the  word  *  feeling,'  and  yet  it  is 
orten  convenient  to  possess  one.  Thus,  the  senses  are  divisible 
into  two  chiAses,  emotional  and  intellectual,  the  first  being  Uioso 
where  '  feeling '  is  the  chief  ehixnioteristic,  and  the  second,  those 
that  minister  to  thonght,  or  intellect. 

I  have  also  departed  from  the  use  of  the  word  *  Conscious- 
ness,* empluved  in  the  first  edition,  as  another  eynonym  for 
Feeling.     1  employed  that  word  for  nearly  the  same  reaiMDU  aa 
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*  emotion '  was  used  \  namely,  becatise  wlioneyer  we  are  consoioas, 
I  believe  that  there  is  a  physical  accompammcQt,  essentially  of 
the  same  nature,  as  the  accompaniments  of  any  salient  emotioni 
althoQgb  perhaps  in  a  lower  degree ;  and,  farther,  beoauso  oon- 
sciousness  does  not  necessarily  attend  intellectual  operations. 
Bat  1  now  prefer  to  give  to  the  word  a  greater  extension  than 
mind  proper,  and  make  use  of  it  to  include  our  object  states  as 
well  as  onr  subject  states.  The  object  and  subject  are  both  parts 
of  our  being,  as  1  conceive,  and  hence  we  have  a  euhject-coiiscutm- 
nefSf  which  is,  in  a  special  sense,  mind  (the  scope  of  mental 
science),  and  an  ohject-€oti«ciou$ne^^  in  which  all  other  sentient 
beings  participate,  and  which  gives  as  the  extended  and  mat43rial 
nni verse.  Such  a  mode  of  employing  the  term  I  consider  as 
highly  serviceable  in  dealing  with  the  great  problem  of  Meta* 
physics. 

The  threefold  division  of  Mind — into  Feeling,  Intellect,  and 
Will— aeems  to  have  been  first  explicitly  made  in  Germany,  in  the 
last  centnry,  by  certain  almost  forgotten  psychologists  who 
ftonrished  in  the  interval  between  Wolf  and  Kant  In  so  far  as 
Kant  troubled  himself  at  all  about  psychology,  or  required 
psychological  data,  in  executing  his  task  of  criticising  tho 
foundations  of  hnman  knowledge,  it  was  to  the  works  of  these, 
his  immediate  forerunners,  that  he  had  recouraa.  Thus,  he 
foUowed  their  principle  of  the  threefold  division  in  laying  out 
the  parts  of  his  whole  critical  undertaking;  the  Critique  of  Purd 
ICeoion  corresponding  to  Intellect  or  the  power  of  Cognition,  the 
Criilque  of  Practical  Reascm  to  Will  or  Action,  and  the  Cfitlque  of 
the  Fitculhj  of  Judgment  to  Feeling  of  pain  and  pleasure.  But  it 
was  no  part  of  his  planr  to  work  oat  the  principle  in  a  psycho- 
logical exposition  of  mind. 

As  little  did  it  come  within  Kant*s  scheme  to  give  a  scientifio 
definiiion  of  mind<  Still,  if  ho  was  no  psychologist,  he  was  not* 
therefore,  prepared  to  accept  the  common  metaphysical  assnmp* 
tion  of  the  mind  as  a  distinct  snbsttvncc,  in  iih  nature  absolatoly 
Bimple  and  im material.  According  to  his  criticism,  this  is  a 
'  paralogism  of  the  pure  reason  * :  the  i-eal  nature  of  mind — mind 
as  nommmon — is  altogether  unknowable  by  us,  and  so  too  of 
matter  :  the  two  noumena^  if  distinct,  may  bo  capable  of  entering 
into  tron  seen  dental  anion  so  ns  to  form  the  basis  of  oar  anited 
external  and  internal  experience,  or  there  may  be  bat  one  real 
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or  Qoamimal  foanilatloii  uuderlyiog  both  intamal  luid  ext«niAl 
phitiomenA— for  anything  we  know  ;  all  that  liea  open  to  as  ii 
the  pftetujmetml  oppo^ilion  a9  ezperieticod.  This  opfiasitioii  Kant 
was  generally  conlmit  to  speak  of  under  tho  phrasoa  Sotoraal' 
and  *  Gitcmal/  One  claafi  of  phenomena  we  have  hy  *  the  internal 
■enae,*  whose  *  form '  ia  Time ;  another  class  by  the  exu^mal 
aenaeSy  whose  form  ta  Space  (and  Time,  indirectly).  This  would 
make  External  phetiotnena  all  come  nnder  the  Extended ;  hut 
Kant  did  not  care  to  grasp  the  rest  as  the  Unextended. 

Since  the  time  of  Kant,  amongst  German  philosopher! 
Hcrburi  is  moHt  worthy  of  note  as  regarda  the  qnestion  of  th» 
drtluition  and  divitiion  of  Mind.  Recnrring,  after  Kant*f 
critieiftm,  to  a  more  positive  doctrine,  he  gave  a  pnrelj  meta- 
physical definition  of  the  mind  or  soul,  afi  a  simple  nnextended 
entity*  This  is  not  very  far  removed  from  the  soul-mMnad  of 
Leihnis,  with  whom  lleihart  farther  agreed  to  some  extent  in  hk 
explaiitition  of  the  difficulty  i*egarding  the  connexion  with  the 
bmly  which  mu»t  attend  every  metaphysical  detitatton  of  mind. 
Leibnii  bridged  the  gulf  between  mind  and  matter  by  supposing 
the  body  it«clf,  like  all  matter,  to  be  made  np  of  myriads  of 
monads,  each  with  a  subjective  life  of  its  own^  only  of  lower 
inteuBity  than  belonged  to  the  central  Foul-monad.  Uerbart,  for 
his  part,  explaiuiugall  nnion  of  attributes  in  things  by  supposing 
things  made  np  of  a  number  of  realia  each  endowed  with  one 
special  quality  of  its  own,  placed  the  soul- entity  at  one  point  of 
the  brain,  ai^d  assumed  its  relation  to  be  with  the  metaphyisicai 
*  reals'  composing  the  brain-matter.  The  single  quality  that,  in 
eonrorrnity  with  his  general  doctrine,  he  ascribed  to  the  souU 
nioimd  wjis  Vor$(elleny  or  the  faculty  of  mental  pre^eniaHon*  This 
may  be  taken  to  correspond  to  Intellect  or  Cognition,  and  back 
to  it  he  traced  F^^eling  and  Volition  :  Feeling  being  a  subjective 
experience  arising  ditlerently  aa  the  presentations  aid  or  reprrss 
each  other  in  coming  into  full  consciousness  j  Volition,  an 
impalse  joined  to  tlio  presentation  of  a  thing  as  attainable*  It 
was  in  this  peculiar  sense  that  Uerbart  acceptt'd  the  threefold 
division  :  he  distinctly  sepamtcd  three  elements,  but  sought  to 
deny  the  primitive  character  of  two  of  them,  The  failure  of  the 
attempt  has  often  been  remarked ;  for  instance,  he  could  not 
resolve  Volition  without  dragging  in  such  worda  as  impulse' 
and  *  attainable/ 
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His  metaphysical  point  of  view  did  not  prevent  Herbart  from 
cultivating  empirical  psychology,  and  he  has  the  credit  of  origi- 
nating the  great  psychological  movement  that  marks  the  latest 
period  of  German  philosophy.  Within  his  school  the  threefold 
division  of  mind  has  not  been  farther  impeached  ;  and  outside,  it 
has  been  fitinkly  accepted.  But  German  writers  have  not  been 
in  the  habit  of  making  it  so  distinctly  govern  the  course  of  the 
exposition  as  has  been  done  in  this  work. 

Mr.  Samuel  Bailey  adopts  the  threefold  partition,  which  he 
words  as  follows  : — I.  Sensitive  Affections,  comprising  (1) 
Bodily  Sensations,  and  (2)  Mental  Emotions.  IL  Intellectual 
Operations  ;  enumerated  as  (1)  Discerning,  (2)  Conceiving, 
(3)  Believing,  (4)  Reasoning.  III.  Willing  ;  subdivided  into 
Willing  operations  of  the  Body,  and  Willing  operations  of  the 
Mind. 


B. — Physical  accompaniments  of  Pleasure  and  Pain. — p.  295. 

Mr.  Herbert  Spencer,  in  an  Essay  on  Tears  and  Laughter, 
has  suggested  that  the  convulsive  movements  of  the  Diaphragm, 
in  Laughter,  are  of  a  nature  to  lessen  the  action  of  the  brain. 
The  effort  made  is,  not  to  take  in  more  air,  but  to  take  in  less. 
By  a  series  of  convulsive  muscular  contractions,  the  contained 
air  is  as  far  as  possible  expelled ;  a  short  inspiration  follows,  and 
then  another  series  of  convulsive  movements ;  and  so  on,  till  the 
laughter  ends ;  we  being  then,  as  we  often  significantly  say,  *  out 
of  breath.*  The  result  of  this  must  be  a  temporary  falling  off  in 
the  absorption  of  oxygen ;  a  corresponding  diminution  of  vital 
activity;  and,  by  implication,  a  decrease  of  that  high  cerebral 
excitement  of  which  laughter  is  a  consequence.  In  crying,  tooi^ 
which,  as  shown,  is  accompanied  by  excess  of  cerebral  circulation, 
the  action  of  the  lungs  is  in  essence  the  same.  The  long  and 
forcible  expirations,  and  the  short  inspirations  which  characterize 
it,  must  similarly  cause  deficient  oxygenation  and  its  results. — 
(Essays,  first  series,  p.  400.) 

In  a  later  work,  Mr.  Spencer  has  put  forth  an  interesting 
speculation  on  the  Physiology  of  laughter,  founded  on  an  analysis 
of  the  ph3'sical  accompaniments  of  feeling,  in  many  respects 
identical  with  the  view  that  suggested  itself  to  me,  as  best  in 
accordance  with  the  facts. 
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Ha  flijB :  '  Sirottg  IMiiigj  mmOtX  or  pb/mkaO,  liemg, 
iht  gmetml  ovum  of  iBOfgliler,  we  1mm  to  tu»i«  iJni  tlie  ma 


actiOQA  oooBtitniiBg  li  arv  dlslisgidsliod  (rotii  mosfe  otiifin  bj  Ibii, 
Ilia  Ihiy  •!•  p«rpOiele».  In  geo««l.  bodilj  moiluiiu  lluS  «ft 
proBirtod  hf  le^liiigi  mn  direetad  to  ipedul  radfl^  u  wben  v« 
ixj  to  escftpe  *  duigtzr,  or  struggle  to  m&m  m  grulificsiio^  B«t 
llio  mofcmeoto  of  chtrt  mmI  llmfaft  vlttcii  w«  wuiko  wben  Uiigbnig» 
littTe  no  obieot  And  mm  temmrk  tbal  Ibaae  i^oan-eoiivvMfi 
oontmotioiis  of  Ibo  mioElei,  kmnf  ao  olgccl«  but  betng  recolu 
of  an  iUM30cim»Ued  diMJiMgn  of  eoergji  we  maj  «»  wbenot 
tbttr  spcebl  diamgtmw    bnw   it   bappena    tliat.  orrtaia 

of  mateief  aie  aSectad  Bni^  and  Iboa  oottaia  oiW 
For  aa  orarflow  of  oenra  foroe,   nadirectod   bj 
Siodrtev  viU  maiiifcstljr  take  first  tbo  moii  babUaaj  roattt ; 
if  Ihoie  do  not  mJfioA,  wOl  omxi  otrerflow  iolo  tbe 

WeU.  It  »  Umngh  the  offaas  of  speedi  tbat 
into  moraiaent  witb  tbo  greatest  frequ«ocj.  Tbe  jtiwi, 
toogiio,  aed  lips  are  aaed  onlj  to  toipreBB  strong  imtation  or 
gtaiificataon ;  bat  tbai  vwj  moderato  iow  of  menial  eoeriqr 
vUeb  aoeompaates  ordinargr  oonvenatum,  finds  its  obief  vial 
Ihrtvagb  Ibk  ebuuieL  Henos  ti  bappena  tbai  oertaiji  mnaclit 
roond  tbe  moatb,  smaD,  and  easjp  to  moires  are  tbe  first  to  oofK 
txaci  noder  plessarable  emotion.  Hie  class  of  musdea,  wbicb^ 
ntixt  afW  tboso  of  artieobilion,  are  most  eoostantljr  ta  aetioo  (cir 
extra  action  we  alioald  sajr)  bj  feelings  of  all  kinds,  are  tbo*e  of 
inspiratioo.  Under  pleanuaUe  or  piiafiil  aensattoos^  we  btestbe 
mote  rapidlj,  pomibly  as  a  eoassqnenoe  of  tbe  ineraaasd  demaad 
for  osjgenated  blood.  Tbo  sensations  tbat  nccotopanj  exertion 
alao  bring  on  bard  breatbiag;  wbicb  bene  more  cvidentijr  re* 
■poods  io  tbe  pbjniolflgioal  needs.  And  efnotJons«  too,  agreeable 
and  dissgreeabloi  botb,  at  first,  excite  respirmtion;  tboogb  tbe 
last  fiabseqaentljr  deptees  tt^  That  is  to  saj,  of  tbe  bodilj 
mnscles,  the  re^^plratorj  are  more  oonstantljr  implicated  tban  anj 
otber  in  those  rsrioos  acts  wbiob  oar  feelings  impel  as  to ;  and 
bence,  when  there  oeeors  an  nndireoted  disebatge  of  nertoaf 
energj  into  the  mnscnlar  sjstem,  it  happens  tbal^  if  tbe  qaantttf 
be  considerable,  it  conmlses  not  onlj  certain  of  ibe  articoktaiy 
and  Tocal  rooscles,  bat  also  those  wblob  expel  air  Ijrom  tbe  langa 
Shoold  the  fcdiog  to  be  expended  be  still  greater  in  i 
too  great  to  find  ?ent  in  tkem  rleiMmri  of  : 
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comes  into  play*  The  upper  limbs  are  set  in  motion.  Children 
frequently  clap  their  hands  in  glee  :  by  some  adults  tbo  Lands 
are  rubbed  together  ;  and  others,  untler  still  greater  intensity  of 
delitjht,  slap  their  knees  and  sway  their  bodies  backwards  and 
forwards.  Last  of  all,  when  the  other  channels  for  the  escape  of 
the  surplns  nerve- force  have  been  filled  to  overflowings  a  yet 
further  and  less  used  group  of  muscles  is  epastnodicrdly  alFeoted: 
the  bead  is  thrown  back,  and  the  spine  bent  inwards — there  is  a 
slight  degree  of  what  medical  men  call  npiiftliolonos.  Thus,  then, 
the  muscles  first  afiected  are  those  which  feelling  most  habitually 
stimulates ;  and  as  the  feeling  to  be  expended  increases  in 
quantity,  it  excites  an  increasing  number  of  muscles,  in  a  sucocs* 
sion  determined  by  the  relative  frequency  with  which  they 
respond  to  the  regulated  dictates  of  feeling/ — (Essays,  Second 
Series?,  p,  IIL) 

That  the  impnlse  that  causes  a  feeling  tends  also  to  produce 
bodil}-  movements,  is  to  my  mind  incontestable.  And  I  think 
that  Air,  Spencer's  remark  as  to  the  natural  priority  of  the  moTe* 
ments  in  muscles  small  in  calibre  and  oflen  exercised  (or,  as  he 
elsewhere  expresses  it,  that  the  influence  operates  fii-st  in  the  line 
of  least  resistance),  is  sufficient  to  explain  the  selection  of  the 
features  as  organs  of  expression  by  pre-eminouoe.  The  tendency 
of  the  breathing  functions  to  be  soon  affected,  also  falls  under  the 
same  principle. 

It  appeal's  to  me,  however,  that  Mr.  Spencer,  by  omitting  te 
atudy  the  difference  of  manifestations  under  pleasure  and  under 
pain,  has  not  only  left  his  theory  incompteto,  but  has  made  state^ 
menta  that  are  too  sweeping.  He  admits  that  disagroeablo  emo- 
tions in  the  end  depress  the  respiration.  Ho  speaks  of  a  few 
•  apparently  exceptional  oases,  in  which  emotions  exceeding  a 
certain  intensity  produce  prostration,'  but  maintains,  neverthe- 
less, that,  as  a  general  law,  alike  in  man  and  in  animals,  '  there 
is  a  direct  connexion  between  feeling  and  motion  ;  the  last  grow* 
ing  more  vehement  as  the  first  grofrs  more  int^'use.*  My  view  is, 
on  the  contrary,  that  the  law  of  increase  of  movements  by  inci*eaae 
of  fbeling,  should  be  applied  only  to  pleasnrable  feelings.  I  hold 
that  when  a  stimulation  is  of  a  kind  to  canse  paiii«  the  general 
rule  ift,  that  it  abates  insti*ad  of  onginating  moTements  A  blow 
sufheiently  severe  will  bring  the  activity  to  a  stand-stitl  si  any 
moment ;  a  smaller  blow  will  show  it^lf  in  a  partial  stoppage  of 
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•adtlw 


&r  Irom  rahvertixig  ibe  mle  to  tiM  i 
moA  tlk9  pk—oimbto  stimiili  mwlir 
BpeBnoet  Ibftt  fbroe  ii  aev«r  I 
thtcmm  ofefvryieittilliom 

?*  bat  I  Ml  ^ 

I  of  m  iiort ;  llMJ 

oTlbotyBteiii,  a 

f  of  tilO  Mlllftti  fill 

liiorp«4  u 
t  of  iBCteMiig  Uiak.    Ha 

'  MMl  prapOP  oWBOl  01  loft 

I  OK  iMBtglllflflod  €IXqnr  lOttl  wq 

arobiiltbe 
'lawof  IboKaisMl 

Kftat,  'm  •  piange  quoted  bj  Sir 
D.  i7*i),  afipears  to  fa 
CoiiMnmtioQ.  Tbc  IbOoiyiiig 
oT  TetT  ooQiliisQi|2^  BlBtemeolo  to  too  ii 
dfeei:  «Pleom«alh«lbdxagof  ON 
pom  of  tbo  hiBdimno  of  Iilb>  Uadac 
ilood  tbo  feeliBif  of  Itfo;  for  io 
pJconun^ — ooj,  otod  pi 
bib  oppOA»  loag,  to  m  stolo  of  plauoi 
of  Ibo  praoid 
Ootbod 

biodfmooe  of  Uh  wbich  oomtitoteo  pi 
00I7  exisi,  it  loaai  be  Ul  to  mtsL*    I 

Sir  W.  Hamiboo  bao  propooadi 
pftto,  snbtanttoOjT  uloatico]  wilb  Ibo  I 
(Kimtnoi^ifii  Eibies.  Book  X).  j 
warda :  ^  Ficosore  10  Ibo  rsftex  of  tbW 
r%«ii]oii  of  o  power,  of  wboae  «iWifl 
n  Tvflexof  tbeoierttrotaodor 
Is  id  00  port  of  mjr  pteeeoi  plaii  Io  m 

lomed  ttpoo  ibe  pb  jBMol 
qooted  bjr  Sir  Wl  HamiHoo,  are  ca 
I  will  ooijf  remark 
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as  reuderctl  by  Hamilt'On,  makiogf  pleasure  the  concomiwnt  of 
(lie  *  unimpeded  energy  of  a  natural  power,  facnltj,  or  acquired 
habit,'  bj  excluding  passive  pleasures  (a  wJirm  bath,  for  instance), 
is  ob%'iou8ljr  one-sided.  The  case  is  not  bettered  by  giving  to 
energy  a  meaning  »o  wide  as  to  include  our  passive  sensibilities ; 
the  definition  is  thereby  rendered  so  vagne  as  to  be  quite  worth- 
less. The  adoption  of  such  a  theory  is  interesting  only  as  throw- 
ing light  on  the  individuality  of  the  holder. 


C, — TIte  0€rm$  mtd  the  Development  of  Volition. — pp,  805,  413. 

In  a  note  (p.  415)  I  have  given  observations  made  upon  two 
new-bom  lambs,  as  illusti*ating  the  origin  and  progress  of  volnn- 
taiy  power.  I  have  since  had  opportunities  of  making  observa- 
tions on  the  first  movements  of  the  calf,  wliieh  bore  out  i\ui  main 
points  8tat<jd  in  the  other  case.  It  was  a  matter  of  ocular  dornon- 
etration,  that  the  new-bom  calf  at  first  did  not  know  which  way 
to  move  to  approach  the  cow,  and  had  no  ootion  of  the  udder  or 
of  \t3  whereabouts. 

I  have  interrogated  sbepberdu  as  to  thecireumstaaoes  attend- 
ing the  birth  of  lambs,  and  especially  as  to  their  ability  to  find 
out  for  themselves  the  mother's  teats.  I  have  been  told  in  reply, 
that  when  the  ewe  and  the  lamb  are  both  vigorons,  they  eo mo  to- 
gether very  soon  of  their  own  accord ;  but  if  one,  or  other,  or 
both,  are  weakly,  ausistanco  must  b©  given,  otherwise  the  Umb  is 
in  danger  of  perishing  before  it  can  find  ita  way  to  the  teat.  This' 
was  the  most  pertinent  statement  that  I  could  elicit,  ind  it  \m 
fitrongly  confirmatory  of  the  general  doctrine  advanced  in  the  t<*xt, 
namely,  initial  spontaneity  working  under  trial  and  error,  the 
sUf^cessfnl  strokes  being  clenched  and  austsiined  under  the  law  of 
[>n6er%*ntion.  Great  physical  vigour  in  the  lamb  is  necessarily 
companied  with  an  abundant  spontaneitj,  the  e&sential  condi- 
tion of  a  favourable  atari  or  commencement  in  the  proosM  of 
voUtional  acquisition. 

I  have  stated,  under  the  title  of  the  principle  of  8t4f«ootisoiv 
ition,  what  I  deem  the  primitive  link  that  connects  ar  tt 

aling.     This  has  been  expressed  by  Mr.  Spencer,  witlj  i 
to  tbe  lowest  forms  of  lile,  in  the  following  terms : — *  Tha^t^  there 
is  not  a  little  reason  to   thinks   tliat  all  forms  of  ften&ibiUty  to 
external  Btimnli,  are,  m  their  n accent  shapes,  nothing  but  tbo 
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modifications  which  those  stimnH  pro^nce  in  that  dnplex  proooi 
of  assimilation  and  oxidation  which  constitntes  thu  pritnordil 
life.  Ko  part  of  the  tissae  o(  a  zcx>phjt«  can  be  touched,  withonj 
th©  fluids  difi'ased  throoghont  the  adjacent  purts  being  pat  il 
motion,  and  so  made  to  sapply  oxyj^en  anil  food  w^ith  gr^ata 
rapidity*  I^utritive  matter  brought  in  contact  with  the  surfaoi 
which,  in  common  with  the  rest  of  the  body,  assimilatea,  iiiul 
canse  a  still  greater  excitement  of  the  vital  actions  ;  and  00  moi 
canso  the  touch  i>f  organic  suhsUince  to  be  more  prompfly  rfl 
gpouded  to  than  that  of  inorgitnie  substances.  A  diffusion  a 
nutritive  nmtter  in  the  form  of  an  odour  will  tend^  in  a  eligll 
degree,  to  produce  analogous  cflTucta/ — ^(Psychology,  p*  403.)  i 
Mr.  Spencer  has  not,  s&  it  seems  to  mo,  made  the  full  ase  a 
this  hypothesis  in  his  srubsequent  explanations  of  the  growth  0 
volition.  Such  an  assumption  is  requisite  in  order  to  explain 
why  certain  movements^  out  of  a  great  number  happening,  ai^ 
retained  by  preference,  so  as  to  enter  into  a  cohering  imioi 
with  deliuile  states  of  feeling. 


D. — Seai  ofrmimd  imjMw^tbn*.  — p.  846, 

The  following  additional  illustration,  regarding  the  phji; 
seat  of  revised  impro^fiions,  is  given  by  Wundt.  'If  we 
long  at  green  light,  a  white  surface,  when  we  tm'n  to  ity  app 
red  J  if  wo  look  long  at  red  light,  the  white  surface  appea 
green.  Thus,  every  picture  of  an  external  object  Icavcw  bchiii 
it  an  adter-picture,  which  ha^  the  si\mo  outline  as  the  origini 
picture,  but  is  seen  of  the  complementary  colour  of  the  origini 
Now,  a  picture  of  the  fancy  leavcR,  though  generally  much  Ic 
intensely,  an  after- picture  too.  If,  with  the  eye  close  J,  a  pictu 
of  very  lively  colour  is  for  a  long  time  steadily  held  (ixed  bcfoi^ 
the  fancy,  and  tlie  eye  be  tl^en  suddenly  opened  and  turned  U|K3l 
a  white  surface,  the  picture  of  the  fancy  h  seen  upon  the  whitj 
ground  £or  a  short  time  of  a  culour  the  complement  of  in 
origiiiaL  This  can  take  place,  only  because  the  eye  hf\s  bco( 
wearied  by  the  aamencsa  of  the  colour  of  the  picture  of  the  fan<^ 
and  needs  to  seek  re!ief  in  its  complement,  just  as  it  would  d(i 
with  a  real  coloured  object  before  it.  The  experiment  pi*ov«| 
that  the  nervous  process  in  botli  cases  is  identical/  Kant,  also 
in  one  of  his  minor  wurks,  wishing  to  oppose  the  opinioa 
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Qie  ftoul  or  tliinking  principle  resides  only  in  tho  brain  and  in 
one  part  of  it^  meets  the  argument  adduced  from  tho  feeling  we 
have  in  the  heud  in  hurd  thinking,  as  ibilows : — *  Wliat  causes 
the  thinking  soul  to  be  fult  chiefly  in  the  brain^  is  perhaps  this. 
All  thought  rei|uire3  the  mediation  of  signs^  which  may  support 
the  ideas  to  be  aroused  and  give  the  necessary  degree  of  clear- 
ness. Such  cumpanion  signs  for  our  ideas  are  for  tho  most  part 
obtained  through  bearing  and  sight,  both  which  senses  are  set  in 
action  by  the  impressions  in  the  brain,  since  their  organs  lie 
nearest  to  it.  If,  now,  the  rousing  of  these  sigrus,  called  by 
Descartes  idtije  rnatrnales^  be  properly  a  stiniulntion  of  the  nerves 
to  an  activity  resembling  that  which  formerly  brought  about  the 
aensation^  the  tissue  of  tho  bruin  in  the  act  of  thinking  will  fall 
to  be  affected  in  harmony  with  former  impressions^  and  thereby 
become  exhausted/  Here  we  have  a  partial  reoognition  of  the 
theory  contended  for  in  the  text. 

Sir  W.  Hamilton  maintains  Enbstauiially  the  same  view  in 
the  following  passages : — *  I  shall  t<*rminate  the  consideration  of 
Imagination  proper  by  a  speculation  concerning  tbe  organ  which 
it  employs  in  the  representation  of  sensible  objects.'  *  But  ex* 
perience  equally  proves  that  the  inter^ranial  portion  of  any 
tixterual  organ  of  sense  cannot  be  deHtnj^ed,  without  a  certain 
partial  abolition  of  the  Imagination  proper.  For  example»  there 
are  many  caBes  recorded  by  medical  observers  of  penauB  lodiag 
tbeir  sight,  who  have  also  loat  the  fooulty  of  repreaenting  the 
images  of  visible'  objects.  They  no  longer  call  up  suoh  objcota 
by  reminiscence,  they  no  longer  dream  of  them*  Now»  iti  theae 
Gftsee  ii  ia  found  that  nut  merely  the  external  uistrument  of  ai^t 
— ^the  eye — has  been  iUsorganized*  but  that  the  diaorganisatioii 
lias  extended  to  those  porta  of  the  brain  which  couatltute  the 
internal  instrument  of  this  sense,  that  is,  the  optic  nerves  and 
ihulanu.  If  the  latter,  the  real  origin  of  vision,  remain  soand, 
tho  eye  alone  being  destroyed,  the  imagiaation  of  colours  and 
forms  remains  aa  vigorous  as  when  vision  was  entiro.'  *But  not 
only  sensible  perceptions,  voluntary  motions  likewise  are  imitated 
in  and  by  the  imagination.  I  can,  in  imagination,  represent  the 
action  of  speech,  the  play  of  the  mnsclea  of  the  countenance,  the 
movement  of  the  limbs ;  and,  when  I  do  this,  I  feel  clearly  tliat 
I  awaken  a  kind  of  tension  in  the  same  n^rt^ef  through  which,  by 
an  act  of  will,  I  can  determine  am  overt  and  voluntary  motion  of 
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ib»  smiolcs ;  naj,  when  tho  plAj  of  inttgnittlloii  k  tctj  linl 
IlliB  exlernal  movement  ui  actaJl/  distonnioed.* — (IbtmplijBii 

I  quote  farther  m  few  tenieftoca  ttom  Mr.  Speiioer^s  thMffy^ 
VmMkorj.  *  To  remember  the  colottr  red,  k  to  hftre,  iu  m  w^ 
digrgt,  that  pejcbtOAl  iKtale  whidi  the  pruietitAiioti  of  the  cok 
T&d  produces ;  to  remember  a  motioti  jost  izuidi^  bj  the  arm,  ta 
feel  a  repetition,  in  a  fatal  form,  of  those  intenial  states  wfal 
aooompaoied  the  motion — h  an  meijiieiit  excitemeal  of  ail  thf 
nenree  whoee  fiirouger  excit4rmcut  wia  expcrienoed  dofing  i 
]uottoa.'^(Ptjcbak^,  p.  35&.) 


K—Pere^pium  of  the  MaterUl  World,^p.  88*. 

I  shall  here  adrert  to  the  mode  of  aolTing  this  great  pfoU 
a(p«ed  on  hj  some  of  llie  mosl  dintisgoiihed  phUoeophers  of 
prseeDt  day, 

6ir  W.  ilamiltoxi  baa  examined  the  subjoot  at  great  leai^ 
recarring  to  it  in  many  parts  of  his  writ  tugs.  I  select  I 
followiDg  qnotation  at  aaColently  expressing  his  Fiews : — *  In 
act  of  sensible  perception^  I  am  oonsciona  of  two  th; 
myteif  as  the  pereeivinff  mhj^if  and  of  a&  aslenial  rmUiif^ 
relation  with  my  sense,  as  th#  obfeei  p^rcmed.  Of  the 
t€<Dce  of  both  these  things  I  am  oonrinoed ;  because  I  am 
aoioas  of  knowing  each  of  them,  not  mediately  m  somei 
dae,  (li  represeiiiedy  bnt  immediately  in  it»elf,  as  txUtin^j. 
their  mutual  dependeuee  I  am  no  less  convinced ;  because 
IS  apprebeudod  equally  and  at  onee,  in  the  same  indivisa^ 
energy,  the  one  not  precuxiiug  or  delennimog,  tlie  other  ^ 
following  or  dctenained ;  and  because  each  is  apprehended  4^ 
of,  and  iu  direct  contrast  to,  the  other,* — {U^id^  p. 

Mr.  Samnel  Bailey,  in  his  Letien  (m  the  PhtloBi*ph*j 
Unman  Mind^  has  exposed,  with  great  Nearness  and 
equivocations  of  language  and  confasion  of  ideas 
olonded  the  question  of  external  perception*  His  own  viewi 
expressed  in  the  following  sentence — '  It  geerns  to  ha?e  been  oj 
ader  a  thousand  struggles  that  the  simple  truth  was  arriTed  \ 
which  is  not  by  any  means  yet  uuiFersally  received — the  tni 
that    the   perception  of  external  things   tlu'ougU  the  organs] 


ipreuonaea  q 

tloBi*ph*j  af  I 
and  forcae^  I 
eas  that  ha 
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Bense  is  a  direct  mental  act  or  pheiioracnan  of  conscioasnesSj  not 
fiuscefjtible  of  being  resolved  iBto  anthing  elsa/ — p.  111. 

Mr.  Herbert  Spencer,  after  i*e  vie  wing  the  whole  qiicstioQ  at 
length  (Principles  of  Psychology,  Part  I),  arrives  at  the  follow- 
itig  conclusion — '  These  positions  being  granted,  it  inevitably 
resalts,  as  we  havo  found,  that  the  current  belief  in  objects  as 
external  independent  entities,  has  a  higher  guarantee  than  any 
uther  belief  whatever — -that  our  foijnitiun  of  existence  considered 
08  noumenal,  hag  a  certainty  which  no  cognitiju  of  existence, 
cunaidered  as  phenomenal,  can  ever  approacli ;  or  in  other  words 
— tlxat,  judged  logically  as  well  as  instinctively,  Realism  is  the 
only  rational  creed ;  and  that  all  adverse  creeds  are  sclf-dcstruc- 
live.' — p.  51). 

Now,  with  regard  to  this  theory  of  Realism,  so  emphatically 
vindicated  by  these  three  great  speculative  thinkers,  I  must  still 
take  leave  to  demand  the  meaning  of  an  external  and  independent 
reality*  If  the  answer  be,  that  this  also  is  given  to  ns  in  con- 
ficionsness,  as  a  simple,  ultimate,  unanalyzablo,  inexplicable 
notion,  like  colour  or  heat,  I  dispute  the  assertion.  I  deny  the 
ultimate  nature  of  all  three  notions^ — *  external,*  *  independent,' 
and  *  reality.*  Every  one  of  them  admits  of  being  explained, 
analyzed,  or  resolved  into  other  notions.  The  idea  of  *  cxtcr- 
nality,*  as  applied  to  the  object  world,  is  a  figurative  employment 
of  the  notion  that  we  obtain  in  our  experience  of  extended  things. 
We  see  an  extended  object— as  a  field,  with  some  cattle  grazing 
within  itii  enclosure,  and  others  gracing  without — anil  by  com- 
paring  all  such  experiences,  we  obtain  the  i<lca  of  oxternnlitT, 
which  we  apply  to  tlie  object-world  as  compared  witli  the  subject- 
world.  The  application  is,  at  best,  but  figurative ;  Lite  coses  are 
not  parallel.  The  parallelism  applies  properly  to  our  htiditui  n» 
compared  with  surrounding  objectH ;  it  applies  to  mind  only  by 
the  questionable  mode  of  representing  the  mind  oji  &  something 
enclo^d  in  the  body. 

Again,  how  do  we  come  by  our  ootiaa  of  independent?^ 
Is  it  not  by  a  study  of  the  complicated  arrangements  of  the  world 
atiout  us  ?  This  is  £ar  from  an  elementary  idea.  Children  do 
not  understand  it  at  first.  It  is  an  alj^troction  from  a  csortain 
oliifiB  of  facts  gradually  disclosed  in  our  experience.  Moreover, 
il  is  applied  to  tlie  relation  of  subject  and  object  with  stiU  les4  of 
relevance  than  the  foregoing.     Indeed,  thi^  i»  the  word  tlifti  ha« 
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iiisittuaiod  into  moii*8  minds  tliat  erroneous  opinioi 
Btfrkcley  criticised,  and  which  has  Iiad  to  bo  almndoi 
Ihoory  of  a  world  exLstbig  aptirt  from  mind,  bnt>  cott 
coutact  with  mind,  bo  as  to  impress  thereon  images  or 
it«eir.  Not  only  is  the  wonl  irmpplicable,  ajs  it  secraa 
the  appliciitiiin  of  it  is  oppostul  to  th(j  facta  of  the  a 
dcpondunco  *  is  mnthcr  an  uHimtvto  conception  or  notii 
Buitiihle  derived  conception,  in  the  present  instance, 

Liwtly,  I  would  appeuil  to  any  candid  person  to  say 
is  a  simple,  unaualyzublr,  notion,  fit  to  enter  into  an  axi 
ultimate  truth  of  oonsciousnesa.     It  is  an  exceedingly  s 
oomptejc  notion,  obtained  from  the  examination  of  a 
of  fucU.     The  term  is  very  vaguely  understood  by  the  gi 
of  persons.     As  appUed  to  the  theory  of  perception,  it  id 
in  an  especial  degree.  J 

Thus»  then,  I  object  to  the  Realistic  creed,  as  prosentj 
a  statement  involving  terms  of  complex  and  derived  signl 
of  doubtful  meaning,  and  of  unsuitable  application.  ^ 
call  the  tlieory  alto^jethor  (also,  any  more  than  I  can  call 
It  is  simply  int'levant.  It  is  a  crude  figurative  mode  of 
ing  tbe  greatest  distinction  that  we  can  draw  within  onr  e 
life ;  it  suits  the  commoner  purposes  of  mankind  ;  bu1# 
my  opinion,  altogether  unworthy  of  the  name  of  philosoi 

I  have  nmde  an  attempt,  in  the  text^  to  arrive  at  anl 
of  the  great  and  radical  et»ntra«t  of  the  Object  and  the 
I  consider  tbat,  bcfoi*e  invoking  consciousness  to  attest  m 
fact  itself  shuuld  be  I'oduced  to  its  primitive  and  iol 
elements.  Such  dtn^triues  as  an  External  world,  the  Fr^ 
tlio  Will,  a  Mural  Sense,  are  not  in  a  shape  to  l^e  snbq 
the  test  of  our  consciousness,  as  I  have  endeavoured  to  4 
elsewhere  (*  Emotions  and  I  ho  Will/  Liberty  and  Necessi| 
Tbe  truths  of  consciousness  ou^dit  to  be  axiomatic  in  l] 
feense  of  the  word  ;  they  should  involve  only  nltimato  na 

1  am  well  aware  that  this  analysis  has  not  given  4 
satisfsictinn.  The  following  is  an  example  of  the  kind  of  I 
it  has  met  with, 

'  According  to  this,  to  see  the  snn  in  the  heavens  is  t^ 
that,  if  we  could  only  keep  on  walkiijjj  long  enough,  W 
burn  our  fingers ;  to  descry  the  lark  aloft^  is  to  r^ 
mufloolar  sympathy,  the  beating  of  its  wings  since  it  leffc-j 
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tn  ibink  of  any  distant  space,  is  to  run  over  our  locomotivo 
sensations  in  reaching  it^  ami  the  opportunity  of  thruhtirig  out 
our  own  arm,  when  we  have  got  tbore,  EQiptiness  mean  a  Himply 
scope  for  mnscnlar  exercise  ;  and  the  infinitude  of  space  iinports 
only  potential  gymnastics  for  as  under  ali  conceivable  ci ream- 
stances.  This  kind  of  analysis  of  our  idean,  seems  to  as,  wo 
must  confess,  a  cruel  operation — a  cold-blooded  disscxition  of 
them  to  death.  The  dujecta  membra^  given  as  their  equivalents, 
and  Bti'nng  together  in  succession  to  replace  the  original  whole, 
defy  all  identitication.  ]»ok  down  an  avenue  of  tree<$,  and  con- 
sider whether,  in  appreciating  its  perspective,  you  are  engaged 
on  tlio  mere  imi^ination  of  touches,  or  the  computation  of 
fatigue  ?  * 

I  most  leave  the  reader  to  judge  whether  a  philosophical 
analysis  is  to  be  refuted  by  tiie  epithets  ^  cruel*  and  *  cold*blooded,' 
even  if  truly  applied.  Scientific  explanations  hjive  often  a  repuU 
aive  and  disenchanting  effect ;  and  the  scientitic  man  is  not  made 
answerable  for  this.  To  the  reasons  given  against  the  adequacy 
of  the  analysis,  I  am  bound  to  furnish  a  rt* ply. 

When  I  walk  do^Ti  an  avenue  o£  tret^a,  the  import  of  what 
happens  to  me  is  contained  in  these  four  particulars : — ^I  am  putr 
ting  forth  muscular  energy ;  my  sonsatious  of  sight  are  changed 
in  accordance  with  my  muscuhir  energies;  the  sensations  of  my 
other  senses  arise  in  the  same  nnifurm  connexion  with  my  ener- 
gi^ ;  and,  lastly,  all  other  beings  are  affected  in  tbe  same  way  a^ 
myself.  When  I  ltx>k  down  the  avenue,  without  walking  down, 
the  sight  alone  reveals  all  those  facta,  owing  to  fivqnent  associa* 
tion,  and  reveals  no  other  facts.  It  tells  me  what  would  happen 
to  me,  and  to  any  other  beings  constituted  like  me,  if  we  were  to 
walk  down.  It  recalls  the  actual  experiences  of  conjoint  energies 
and  8en»^tions,  in  the  past)  and  antieipates  tlie  like  in  the  future. 
This  I  take  to  be  the  simple  revelation  of  conscioasneds,  and  all 
that  consciousness  can  reveal,  or  that  it  concerns  ns  to  know.  If 
asi  external  and  independent  reality  means  anything  besides  thooa 
mn^onlar  feelings  and  Kcnsations^  and  tbeir  mutual  dept'ndnnee^  it 
is  something  t^at  I  am  unable  to  imagine,  and  that  would  servo 
no  end.  People^  no  doubt,  will  ask,  is  tlie  external  universe 
merely  an  appendage  of  the  collection  of  minds,  vanishing  when 
they  are  gone  ?  Are  we  to  believe  tliat  if  all  minds  were  to  be- 
come  extinct,  the  oonihilatioa  of  matter,  spoice,  and  tune  would 
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rofluli  P  I  reply,  thin  ia  not  a  fair  etiiteraeni  of  the  cnse>  I  mar, 
if  1  p1ea0e»  Hiill  ii[»cr(ihitc  upon  tb&  ourt4uiUy  of  tin  extended  unl- 
ver&o,  although  death  may  Imve  overt4iken  lUl  its  inhiibitAuU 
But  my  concopticin,  even  then^  would  not  be  nn  indupcudcnt 
reifclityi  I  fthoukl  merely  take  on  the  ohjecUconsoiuu^ncfis  of  a  rap- 
piMod  nbid  tken  proNsnU  I  sbonld  eonceivo  nothing  bat  states 
oTnascular  moergj^  ootrjotoed  with  scnBation* 

Of  ibe  fomr  particulars  eoalaiiied  in  tlio  analysis,  the  last  is 
;  oonirtbiitid  to  saggttftt  tlie  extemtUity  and  iud«- 
of  oar  oljyaBt  copidoMaMi,     When  other  hidings  oro 
hj  lib»  mam  Miuiatioiia^  on  performiti^  the 
^^hmmmffmtm  lo Imiaii  elimijiatioii  of  pcrsotialitVf 
r^if  di  VHd  «r  mMriimA  cimslsnttics.     Wu  think  we  am- 

b,  by  any  procoM  short  of 

I  pMta,  and  depriving  it  of  tlo 

iliM If  w^mmmmm^hMomm  it  k  in  common.     But  I  itill 

'  m  figure  of  Kpcech,  which,  hko 
liitle  involving  a  contT«- 
.  ta  l^gie.  Tha  pMl  oaiMut  aad  foture  ptir^istenot!  of  the 
•fcpwi-mtfwfl  aui  min  to  aaoy^  dwi  if  lainds  oxititod  in  tho 
fHt,  and  a»  to  odii  in  A»  iliM^  ihqf  ivoilld  bo  affected  in  a 
entaifi  way.  My  objaol  0mmmmaaam  Im  am  much  a  part  of  my 
katiig  08  my  Bubjeol  oammiamamm  m  Ooly*  when  I  am  gone, 
ikhgt  beings  will  snolitti  aad  kMp  ^fo  line  objoot  part  of  my 
eoi&ioioasness,  while  tbe  iob^Ml  part  ii  i&  obeyanoe*  The  object 
if  Ibe  pereimial,  ibe  oommoft  la  all ;  the  subject  is  the  ^actuating, 
ibe  special  to  eoob.  But  ikmrn  is  moMmg  in  the  fact  of  commas 
nity  of  exporieuoo  (tho  object)  thai  JMlifiee  He  in  seporuting  tho 
expcnonci»  from  the  aUiance  witb  aund  in  the  strict  aauae  (the 
8ahjtH!t). 

Tim  new  liealistu  in  little  belier  tban  Ibe  old  popular  notion, 
with  Berkeley  gnggud* 


¥.-~Contiguou§  Atiociatum  ^  Oe  i^Ait  <if  JMHral  Oft/eoii.— p.  417. 


A  critic  ill  ibe  ^  Notional  Reriew*  boa  represented  '  thii  i 
of  derivaiiou,  muking  onr  objective  knowledge  begin  with  plu- 
rality acid  arrive  at  unity/  a^  'a  oomplete  inversion  of  onr 
Payuhologietd  history.*  He  coneidem,  in  opposition  to  tbe  exph^ 
nations  in  the  text,  *  that  each  state  of  coudciaasDess,  whether 
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Eened  tbrough  more  or  fewer  chatmela,  ib,  dnrin^  its  contina- 
iinoe^  originally  Bimple,  and  resolves  iteelf  only  by  change  of 
equiJibrium.*  *  Expemnce  proceeds,  and  intellect  is  trained,  not 
by  Association,  bat  by  Dlsmciaiion^  not  by  redaction  of  pluralities 
of  impression  into  one,  bnt  by  the  opening  ont  of  one  into  many.* 

I  wa^  perhaps  wrong  in  not  gaanling  my  exposition  in  the 
place  alluded  to,  by  the  statement,  that  I  was  illnst rating  not  the 
first  steps  of  all  in  our  cognition  of  things,  bnt  a  later  stag©  in 
oar  education,  when  we  have  obtained  our  elementary  concep- 
tions of  body,  and  are  engaged  in  combining  these  in  all  the 
varieties  presented  by  nature.  In  treating  of  the  first  origin  of 
oar  notions  of  form,  colour,  hardness,  Ac.,  a  very  diflerent  line  of 
remark  from  that  in  the  text  would  have  to  be  pursued.  But  wo 
soon  arrive  at  a  period  of  life  when  these  notions  are  fortned,  mai 
when  we  recognize  any  new  concrete  object  presented  to  us,  a 
building,  for  example,  as  a  compound  of  form  and  eflTects  of 
colour,  and  lay  it  up  in  our  memory  by  tl^e  association  of  those 
notions.  The  education  of  the  mineralogist,  botanist,  zoologist, 
proceeds,  at  the  stage  I  am  supposing,  by  association  wholly^ 
The  objects  of  their  several  studies  are  aggregates  of  qualities  in 
the  acceptation  of  the  text,  I  supposed  the  primary  constituents 
of  the  dilTerent  conceptions  to  ha%*e  been  obtained  by  the  mind, 
which  is  the  condition  recognized  by  the  critic  as  enabling  the 
principle  of  Association  to  come  into  play* 

I  have,  in  %'arious  parts  of  laj  two  volumes,  discussed  the 
primary  origin  of  our  ideas,  so  far  as  we  are  able  to  reason  back 
to  the  dawn  of  intelligence ;  and,  in  the  concluding  chapter  of 
*The  Emotions  and  the  Will,'  I  have  dwelt  upon  the  funda- 
mentals of  cognition,  some  of  my  statements  on  that  eubjuct  ob- 
taining the  approval  of  the  same  reviewer.  But  I  am  bound  to 
mention,  that  my  able  contemporary,  Mr.  Spencer,  haj^  while 
adopting  substantially  the  same  Tiews  as  mine,  developed  this 
part  of  the  subject  with  a  systematic  completeness  peculiar  to 
himself —(Psychology,  Part  iL,  Chapters  on  Perception,  9-17.) 

It  must  be  admitted,  as  the  reviewer  remarks,  that  the  fimt 
presentation  to  consciousness  of  an  object,  aflerwards  nocottnt4Hl 
complex,  does  not  hecessarily  give  a  feeling  of  complexity.  The 
lirst  e^Tect  of  any  new  preseutation  is  an  indefinable  shock  to  the 
mind,  a  rousing  of  cousciousness,  by  the  mere  circomstatioe  of 
ohiiiige  of  impivssioii.    It  is  impossible  to  dciicribe  this  conscioas- 


apIcK I  hu betler ooosidered  m  poii 
If  tke  wHmm  fmmm  mmvft  and,  sfter  mn  interml,  wlioii  d 
ttiad  IfeM  Itod  oAor  ■hoolo^  ii  npiodao^d,  tlier*  arimi  with  H  tU 
^  of  idiatitgrt  or  rvoogulmt,  whieit  is  m  step  towaci 
f  tte  olsnMjtor.     If  it  is  a  aeostt^oo  i 
ooU,  w^ aim  lad  ligr  illo  mantatu  tba  preficwta stai^ of  cold ;  ig 
tibo  ooBpanaoa  hm  dm  efleol  of  auig&ig  oat  and  detacliiag  tJ^ 
f  &om  odiers^  ao  eAael  aireMdj  oosnmnioed  bj  the 
I  of  the  diJIemfla  belwoea  ii  aad  other  itatea.   K o 
ItBO  Is  naeeaarf  to  lacggiiije  Ilia  oomplextij  of  omr 
fbiv  if  we  aee  a  Ene,  and  fisel  tlia  wanatli,  wo  disaootata  Ilia 
Janet  ImpreKiflci  bf  kkniiijtng  iKe  si^l  wttli  formor  iai\ 
of  tbftflMBOf9dloar,  aad  Ihawarailli  wilk  fiM-mer  exporioiioaa 
Asaooa  aa  wo  bate  a  jMui  to  reCi^  ioy  howorer  liiaii 
t  oterjr  ocMBpowad  aaasalioD  iato  its  aJofiio«it&.     If 
finlaaniiaticmlbateoailiiiiadliglilaiidwaaiillibo  mgoamd 

teat  oaaMUBDoaM^  woold  lead  to  a  oonunaiieacDaiit  of  Ilia  Sm 
taagUag  eooaeioamf  m  Eaeh  okuaeet  in  i^  oompoimd  woi 
fooatl  tlio  prarnoas  iaiproaiiooa  of  that  elaiBaat :  haat  woitkl4>tj 
up  heal,  Marlfm^as  woold  go  on  the  old  teaok  of  hlacknaat,  and 
on.  We  oaanol  leQ  how  toon  this  prooeas  wcMild  be  disttafl 
pnasiMo  ;  ii  naUera  little  wbat  tbe  procisa  lapse  of  tinae  is ;  j 
can  eee  lliai  the  mtnd  aHer  an  ezpeneooe,  longer  or  shortorf  m 
arrire  at  the  state  mpTTf  nt  i ng  oor  hshittyd  condact  in  Ibe  mal 
^-^diBieljft  tliai  mfMTf  omnplm'  aeBsation  is  instanUuiootislj  ta| 
to  pieeei  hf  illag  evoc^f  aepaiala  iagrodioni  on  tta  own  thro^ 
The  lonod  figaio  of  a  pahble  rerires  the  aoiyamalatod  impreei^ 
made  bj  oil  oxperieoeas  of  roaodiMwa ;  the  oolonr  is  taaed  W 
all  the  prerioas  impiessinaa  of  that  ooloor ;  ibe  hardnosa  hni 
back  the  sam  total  of  teaoes  of  the  sano  hardneaa,  and  so  ( 
BenoOi  Hr.  Speneer  jnstlj  deaeribes  peftse|>tioti  aa  a  proooM^ 
Of  coonw  thefo  oaa  be  no  perception  nnlil  sa 
i  of  eeparala  tmprooaooa  bas  taken  place  ;  bat  it  Gi( 
not  be  bog  ere  we  are  prepaiod  to  main  a  beginning  in  the  woij 
As  a  oomposiUir  di&tribating  tffm  effeetnaUjr  disintegrates  I 
oompoitnd  inpresston  of  a  word,  hf  tosaiog  an  a  with  the  a%  t 
an  m  with  the  a's,  so  we  re<|aire  a  foregone  reference  for  e^ 
itetn  of  a  compannd  sensation ;  bnt  when  this  has  beea  obtata 
bjr  meaos  ol'  uur  gruwing  8tf>  *k  of  agreeiag  impreasiooS|  we  a 
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prepared  for  the  work  of  combming  and  assocmting  ia  the  Txiaii* 
ner  attempted  to  be  explained  in  the  text.  Not  to  say  that  the 
(/i^sociation  was  operated  only  through  an  association  (of  simi- 
larity) for  every  element  separately. 


G. — SuhjecUm  studies  and  regardi, — p,  442. 

Th©  Objective  direction  of  the  mind  implies  the  exercise  of 
|'th6«^ft««»  upon  the  various  properties  of  the  Object  world,  %vitb 
,  tbo  least  degree  of  attention  even  to  the  pleasures  aud  pains 
growing  oat  of  this  exercise.  Ext^iusion,  Form^  Coloar,  Sound, 
and  the  chief  Tactile  properties,  belong  to  our  objective  attitude. 
They  cannot  be  taken  cognizance  of  in  an  absolute  void  of  sub- 
jective regards,  since  the  motives  to  attention  are>  in  the  last 
reaort^  feelings,  that  is,  elements  of  the  Sabjcct.  lu  tlie  inferior, 
and  more  exclusively  emotional,  senses, — Smell,  Taste,  Organic 
Life, — ^sabjeetivity  is  more  developed,  aud  attains  its  muximnm 
in  the  Organic  sensations. 

The  Object  attitndo  farther  includes  reflection  on  object  pro- 
perties, as  when  the  geometer  studies  a  problem  mentally,  or  an 
engineer  meditates  his  plans  before  putting  them  on  paper.  In 
these  situations,  the  mind  is  conversant  with  subject  elements,  in 
tbe  form  of  ideas ;  but  it  thinks  of  these  ideas  as  representing 
object  realities ;  it  doea  not  make  &  study  (aa  a  psychologist 
would  do)  of  the  sucoeasioua  of  ideas  fts  exempb'fying  mental 
laws. 

The  stndy  of  tbe  sciences  of  the  so-called  External,  or  the 
Object,  world,  is  purely  an  object  attitude.  In  none  of  them  is 
it  absolutely  necessary  to  be  subjectively  engaged.  In  the 
practical  science  named  Logic,  maxims  may  indeetl  be  derived 
from  tbo  study  of  mind ;  in  Ethics,  this  is  so  to  a  still  greater 
degree ;  but  to  that  extent,  Logic  and  Ethics  are  conversant 
witli  the  subject  mind. 

The  various  pnictical  arts  and  operations  eouTorsant  with 
object  properties  (Agriculture,  Manufactures,  Nnvigation,  Ac») 
evoke  the  object  regurds  by  almost  exclusive  preference.  Exerpt 
in  the  motive  (the  and  of  Aristotle),  which  must  ever  be  some 
feeling — jjk«asure  or  pain — such  arts  do  not  strictly  involve  in 
ilh^  tnaefitnery  anything  introspeclive.  The  exception  to  the 
will  be  noticed  presently. 


Evun  as  regards  the  mind  itself,  our  knowledge  is  not  i»«oei- 
Haril/f  or  whollj,  stibjcoiive.      It  mudt  be  eo  in  }mrt;  but  a* 
every  iwentai  fact  baa  a  physical  co  an  tor  part,  and  ercry  mentil 
iicM|Ut>nce  runs  sldo  by  side  with  a  phygicat  fieqaence,  we  mftj, 
and  oflen  do,  remain  conieut  with  thu  physical  af^pcct,  and  nuj 
itdnsre  the  phenomena  to  onrselres  under  tliat  aspect  exchisi vdir* 
Such  is  the   furm  wherein  we  embody  our  knowledgie  of  the 
ioferior  aniuialfi ;  we  make  little  or  uo  attempt  to  penetrate  into 
iUtnr  conJ5cion**nc^s ;  perhaps  when  they  give  ©v-idonoo  of  acute 
paiui  or  ficute  pleas  a  re,  we  have  a  certaia  subjocuVe  nyoipatlij 
with  those  states ;  but  we  think  of  their  charactoriaties  mainly 
under  tbo  objeotire  matdfestations  .their  liking's  and  dinUkingi 
are  imaged  under  a  variety  of  movemeats  and  bodily  conflgnm- 
tions,  like  a  spinning  jenny  or  the  working  of  a  ship- 
In  nearly  the  saine  exclasively  objective  forms*  we  can  utody, 
find  think  of,  onr  follow-raen»     We  may  refrain  from  conceiving 
their  plcasiircji,  pains,  emotions,  ideas,  in  the  snbjcctirc  chiinicl«fr; 
wo  may  think  of  them  all  through  the  allied    object  appear^    ^ 
anccs : — such  objective  circamstaaoee  aa  materia)  abundance  or    I 
material  privation*  and  the  objective  displayn  in  action,  gesture, 
and  iangua^,  in  symptomei  of  lieulth  ur  disease,  life  or  deatlu 
We  may  even  maintain  a  certain  propriety  of  conduct  towards 
our  fellows,  while  eonijidcring  their  interosta  solely  on  the  objeo- 
live  side-     There  is  comparatively  greater  precjiiian  aod  certainty 
in  dealing  with  this  outward  sirie ;  our  senaee  can  tell  lis  whether 
any  one  has  had  an  average  meal,  or  the  usual  amount  of  cloth* 
jng;  and   whether  the  person  has  a  sjitifiHed  cheerful  look^  ur 
Tcry  mnch  the  rever»o. 

The  practical  managomcut  of  hnman  beings  may  be  conducted 
(not  badly)  on  the  same  subjective  method.  A  military  com- 
mander may  image  or  conceive  his  army  purely  at  a  fighting 
etigine,  requiring  material  supports,  and  displaying  it^lf  to  the 
eye  of  sense  by  marching  and  fighting,  and  by  outward  eicpt«»- 
Kions  of  contentment  or  displeasure.  He  may  never  think  of 
their  proper  feelings  at  all ;  perhaps  he  is  too  exclusively  beut 
upon  object  regards,  to  be  often  aware  of  his  own. 

Nevt^rtheless,  the  knowledge  of  beings  endowed  with  mind  is 
not  complete,  not  thorough,  without,  to  some  extent,  coupling  the 
snhjeet  study  with  the  object  study  :  as  will  be  seen  when  we 
com»ider  tbe  pivcise  nature  and  resalts  of  a  subjective  reCbruuotiL 
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1.  "We  are  in  a  subject  state,  if  we  are  under  Feeling,  as  when 
alive  to  pleasure  and  pain.  It  is  finally  on  account  of  these  that 
we  exist ;  for  these  we  are  prompted  to  objective  exercises  and 
regards  :  yet  in  the  moments  when  the  object  attitude  is  trium- 
phant, the  feelings  that  induced  it  are  under  an  eclipse  ;  we  have 
to  remit  the  object  strain,  at  intervals,  to  allow  either  pleasure  or 
pain  to  be  felt  or  to  come  into  consciousness.  Now,  as  human 
beings  rarely  exist  in  the  exact  mean  in  anything,  there  may  be 
an  excessive  tendency  to  the  object  attitude,  brought  about 
chiefly  by  great  spontaneous  activity,  and  by  the  predominance 
of  the  object  senses — sight,  touch,  and  hearing ;  whence  too 
little  space  is  given  to  the  subjective  expansion  even  of  moods  of 
pleasure.  The  tracts  of  objective  indiflerentism  may  encroach 
upon  our  positive  enjoyments,  since  these  demand  a  certain 
frequency  of  relapses  into  the  subject  attitude.  Subjectivity 
enlarges  the  area  of  feeling,  both  pleasurable  and  painful ;  to  our 
gain,  if  pleasure  is  the  ascendant  fact,  to  our  loss  if  pain  pre- 
dominates. 

2.  The  Subjective  attention  is  necessary  to  the  recollection  of 
our  pleasures  and  pains,  as  such,  or  on  their  purely  mental  side, 
the  side  wherein  lies  their  power  as  motives.  The  object  ^ide  of 
pleasure  and  pain, — the  outward  means  of  procuring  the  one  or 
avoiding  the  other,  has  a  motive  force,  but  only  by  association 
with  the  subject  fact;  and  it  needs  to  be  re-iuvigorated  and 
corrected  by  consulting  the  subject  experience.  The  subjective 
study  is  the  only  way  of  estimating  things  at  their  real  worth  ; 
it  teaches  exactly  what  every  agent  does  for  us  in  the  final  appeal. 
Not  to  bestow  this  amount  of  study  is  to  leave  ourselves  at  the 
mercy  of  irrational  fixed  ideas,  as  wealth  or  the  contempt  of 
wealth,  honour,  power,  affection,  length  of  life,  and  other  things. 
Subjectivity  contains  the  part  of  the  philosophic  habit  that  has 
regard  to  the  intrinsic  value  of  each  worldly  good,  which  is  the 
measured  subjective  value,  ascertained  by  self-consciousness,  and 
by  an  accurate  memory  and  comparison  of  experienced  pleasures 
and  pains. 

Thus,  although  without  Subjectivity  man  may  be  tolerably 
careful  of  the  usual  outward  aids  and  adjuncts  to  happiness,  it  is 
yet  indispensable  to  the  highest  development  of  Prudence.  It  is 
also,  to  the  same  extent,  favourable  to  the  fullest  and  truest  forms 
of  Sympathy,  or  to  the  appreciation  of  the  exact  conscious  ex- 
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penoDce  of  others,  ii£i  dlsiitiguished  from  their  outward  cuoiuii* 

stAUces  and  nitimrestiiiitms. 

3.  Tlio  fiuhjuctivo  ictidencj  is  also  necessary  to  the  doUcak 
sonse  of  right  and  wrong.  Ethical  self-t^xamioatioiu  to  bo 
thorough,  must  he  cousciotis,  having  rugard  to  tho  reGling», 
motives,  or  inttmtiuus  of  the  actor.  It  may  not',  however,  ha 
ctisontial  to  rf3ctitade  in  all  degreeSp  bat  only  to  tho  higbe&t 
dej^rtics.  Tho  Stoical  morality,  as  seen  in  Marcos  AnrcUus,  waa 
intensely  suhjectivc ;  so  alao  is  the  highest  morality  of  tho 
modom  world. 

The  bpst  practiciil  mode  of  stsizing  the  ideal  balance  of  tho 
objective  and  anlijectivo  regarib,  is,  in  the  manner  of  Ai'istoUe, 
to  fitady  tho  extremes. 

Tho  objective  rcgarils  have  thesis  signal  advantages.  They 
are  fuvounible  to  activity ;  thoy  promote  health  ;  they  subdue 
both  a  considerable  amount  of  pain,  and  also  morbid  1  - 

and  discontents.     They  alternate  the  outbarsts  of  plea  s 

large  periods  of  satisfied  indifierenco ;  thereby  enhancing  enjoy- 
meuLs  when  they  come.  The  delineation  of  Plot-Interest  is  ttie 
illustration  of  these  advantages. 

The  disadvantages  of  too  groat  Objectivity  are  expressed  by 
the  negation  of  what  has  beeu  said  in  favour  of  the  subjoctivi& 
regards. 

The  difiadvantagosj  of  excessive  Sobjoctivity  are  alao  implicated 
in  tho  above  remarks.  Explicitly,  thoy  may  bo  de^crilwd  as  an 
inactive,  unhealthy,  morbid  preying  upon  self;  an  aggravation  of 
painful  states  generally ;  an  extreme  occupation  of  mind  with 
organic  feelings,  called  hypochondria;  a  tondoJicy  to  pu^h  ethical 
Fclf-exarai nation  to  the  point  whero  it  brings  misery  ratJicr  than 
a  stimulus  to  doty ;  a  myBticixiug  disposition  to  convn  ^ 
tive  abstractions,  as  soul,  will,  conscience,  into  ini  , 
ozistonces  ;  an  extreme  idealism,  with  a  dietasto  for  the  pracHcal 
world  as  it  is  ;  a  susceptibility  to  oppoRitioa  and  to  reproach  ;  a 
revulsion  against  tlie  coarse,  indiscriminate  energy  of  tho  objec- 
tive man. 

The  ancient  world,  compared  with  the  modem,  waa  objective. 
Homer,  as  a  poet,  was  in  the  objootiv^e  extreme ;  Wordsworth  h 
near  tho  other  extreme.  Shakesfieare  hiis  strong  subjootivo 
leanings  ;  but,  in  him,  there  is  a  good  mixture  of  both. 

Tho  excess  of  subjectivity  is  iseon  in  the  religious  mystioa* 
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tS  admirable  example  ia  introduce<l  hy  Goethe,  into  *  Wilhelm 
Meister,*  under  the  title  '  Confessions  of  a  Fair  Saint/ 

Adam  Smithes  *  Theory  of  Moral  Sentiments'  ia  a  f^oniinuons 
subjective  exposition  j  tis  langoagi?  and  illustration  preponderate 
towards  subjectivity. 

4t.  The  study  of  the  mind,  as  a  scienoo,  mast  contain  an 
element  of  introspection.  There  is  diflerenoe  of  opinion  aa  to 
what  ratio  this  should  bear  to  the  objective  study  of  the  physical 
concomitants  of  the  mind*  Some  psychologists  define  the  science 
of  mind,  as  the  science  of  the  facta  of  Consciouanoss^  meaninop 
Self* consciousness  or  subjectivity ;  as,  for  example,  llanviltou  and 
Cousin.  Augusto  Comte,  in  his  *  Coars  de  Philosophie  Positive/ 
rejected  sclf*consciousness  as  a  source  of  mental  knowledge^  and 
proposed  an  exclusive  reference  to  the  material  adjviucts,  as 
exhibited  in  tlio  Physiology  of  the  brain.  The  only  tenable 
position  is  the  combination  of  both* 


H. — The  Ahftra^ttom — Number^  TVnue,  and  SpacB, 

In  the  great  controversy  as  to  whether  our  entijce  knowledge 
is  derived  from  expcriaice^  or  whether  part  of  it  is  derived  from 
an  intuitive  source,  the  supporters  of  the  last-named  view  havo 
given  varioua  enumerations  of  the  elements  declared  to  he  intui- 
tive or  innate.  Those  oloraenta  are  stated  either  in  the  shape  of 
Notions^ — as  Time,  Space,  Cause,  or  in  the  shape  of  Pn«r»/>^'4, — 
as  the  axioms  of  Mathematics,  and  the  law  of  Causation*  It* 
point  of  fact,  however,  the  fiame  intuition  is  stated  sometimes  aa 
ft  notion,  and  sometimes  as  a  principle.  Thus  the  intuition  of 
space  is  considered  identietil  with  the  intuition  of  the  geometricul 
axioms*  The  notion  ^  cause,*  and  the  law  of  cause  and  effeott 
must  be  treated  as  the  same  thing  in  a  dilfcrent  form  of  spoeohHi 

For  example,  Mr,  ManseFs  enumeration  of  innate  elemoots 
(oxchi^ivo  of  the  monil  sentiment)  would  ;>robably  be  exhausted 
by  the  notUms — Time,  Space,  Cuuse,  Substance,  together  with  the 
prificiples  of  Identity,  Contradiction,  and  Excluded  Middle  (called 
thft  Xiuws  of  thought).  Eiieh  of  the  notions  could  at  will  bo  ex- 
pressed in  the  form  of  principles.  It  is  sometimea  laid,  that  the 
axioms  of  Geometry  tlow  out  of,  or  are  derived  froni^  tba  Dotioo 
of  Space ;  but,  more  correctly,  the  notion  and  the  axioma  ara  to 
bo  held  jis  the  same  intuition  in  an  altered  dreea* 
44 
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Ktmiher,  Of  aU  the  allnbut€!S  of  lUings  knowabU  to 
mo^t  comprehensive  and  widely *8j>read  is  Qaaritttj.  Wa  dj 
he  conscious  at  all  wttboat  the  oonsoiausneaa  of  more  or  id 
degree,  or  qanntitj.  Otir  very  first  acta  of  discrimtuatioo  j 
identification  have  refei*ence  to  thedej^-eeof  oar  feeling*;  1 
di^ering  sensations  of  )ight|  one  is  felt  as  more  intense  thai 
other;  of  two  muaoular  eBergies,  we  recognize  the  diffcpc^ 
anioant.  It  is  the  same  with  pleasures  and  pains,  and  witl 
ings  of  every  description.  The  property  called  degree  !«  il 
rable  alike  from  object  states  and  from  subjec^t  etatea.  Wj 
diaerimiuute  different  modes  of  degree;  we  distioguish  thl 
of  coiUinuancts  from  the  fuct  of  intmmttj^  and  eatimate  the  q 
of  each  by  corapariHOu  with  its  own  kind ;  one  dajis  longtf 
anotiier ;  one  flame  is  brighter  than  another.  J 

Our  estimate  of  degree  is  more  or  less  delicate  accordl 
the  quality  of  the  sense  conoemed.     In  the  higher  seusee^ 
^and  hearing,  our  discrimination  is  at  the  maximnin   as  in  i 
teresting  oase  of  visible,  or  retinal,  magnitude. 

Quantity,  or  degree,  is  familiarly  divided  into  two  kli 
eontinuiMi  and  diacr^U* 

CmiUnuous  or  unbroken  qaantity  is  tlie  more  typical , 
Its  best  example  ia  the  Duration  of  a  continuous  impreshioil 
continuance  of  a  muaeular  exertion,  a  sound,  a  pleasun 
farther  applies  to  Extension,  whose  primary  measure  is  thf 
tiuuance  or  duration  of  movement  It  does  not  apply  to  itd 
quantity,  or  the  comparison  between  a  stronger  and  a  if| 
impression,  as  the  loudness  of  a  sound,  or  the  brillianej 
Itght.  I 

Discrete  quantity  is  the  same  as  number*  It  supposes  o| 
pressions  to  be  interrupted,  or  changed;  and  takes  advantl 
the  eflect  of  sudden  change  in  making  us  acutely  consciol 
mentally  wakefuL  lu  the  case  of  breaks,  or  interrnptioil 
note  the  J  requtrncif  of  the  transitions;  we  mark  the  dii}ereil| 
iween  a  transition  made  once,  and  a  series  of  those  transit! 
two,  three,  four,  and  so  on.  This  is  Number.  It  is  in  fi 
ways  a  remarkable  experience.  In  the  first  place,  it  is  gi^ 
every  sensibility  that  we  possess.  By  Aristotle,  it  was  accd 
one  of  the  common  perceivables,  or  the  notions  attained  tJil 
nil  our  senses  alike;  which  is  lruo»  but  not  the  whole  truthj 
have  it  bf  every  one  of  our  emotions ;  we  distinguish  a  dajp 
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we  had  one  aurpi-L^o,  one  tVight,  one  fit  of  anger,  or  one  burst  of 
lander  focling".  From  a  day  when  we  had  two  or  three  such  ©xpe- 
riences.  We  have  it  from  the  flow  of  our  ideas,  which  are  Inter- 
rapted  or  discreto  effects. 

In  the  eccond  place,  Number  is  our  best  and  most  accurate 
means  of  estimating  quantity.  The  most  dcUcatt)  of  our  sensi- 
bilities— visible  magivitude,  nmy  be  to  some  degree  inacearate ; 
two  persons  may  differ  as  towliether  two  rods  exactly  coincide  in 
length ;  but  nobody  was  ever  mistaken  in  the  difference  between 
one  and  two.  Hence  the  highest  art  uf  measaring-  both  ooutinu^ 
ous  quantity,  and  intensive  quantity,  consists  in  resolving  each 
into  discrete  quantity  *  the  beats  of  a  clock  are  a  surer  measure 
of  time  than  the  place  of  the  hiAuds  between  the  dial  tigTires. 

Probably  no  one  now  contends  that  Number  is  an  intuition, 
or  a  '  form  of  thought;*  provided  by  natui*e  beforehand.  It  is  a 
fact  inseparable  from  the  nature  of  our  feelings ;  if  these  are  inter- 
mitted and  resumed,  they  are,  by  that  very  citx'umstance,  num- 
l>ured;  and  if  our  consciousness  is  intcrrapted  by  beats,  or  tran- 
sitions, it  is  a  consciousness  of  number. 

Time.  This  is  one  of  the  intuitive  '  forms'  of  the  d  pncri 
school.  The  Experience-psychology  treats  it  as  an  abstraction 
from  particulars.  In  oar  feeling  of  the  amttmums^  whether  in 
movement,  in  sensation,  in  emotion,  or  in  intelleetxmt  strain,  we 
havo  a  conscionsness  of  degree,  and  that  oousciousness  is  the  fact 
called  Time,  or  Duration.  Time  in  the  abstract,  is  the  generali- 
sation of  all  these  modes  of  the  continuous,  and  apart  from  these, 
or  prior  to  these,  it  does  not  exist*  We  cannot  bo  conscioas  of 
two  movements  being  dilTerently  prolonged, — as,  for  example, 
lifting  (at  the  same  pace)  a  weiv^ht  one  foot  and  lift  big  it  two 
feet— without  having  a  particular  experience  of  duration ;  wo 
could  Dot  be  deprived  of  tliat  cognition,  without  being  deprived 
of  onr  discriminative  mascnlar  eeubibilifcy.  If  this  be  so,  a  form 
of  thought  pre-existing  in  the  miod,  corresponding  to  Time,  is  a 
enperfluity  ;  it  oonld  add  nothing  to  onr  particular  experienceg  of 
duration ;  and  onr  geucraliKing  faculty  can  obtain  out  of  thtta 
whatever  is  meant  by  Time  in  general,  or  in  the  abstract. 

Space,  The  origin  of  our  notion  of  the  Extended^  the  chamc* 
teristic  property  of  the  object  world,  has  been  traced  in  its  sao- 
Cessive  stages,  under  the  heads  of  Muscular  Ff^ohiig  (p.  95), 
Touch  (p.  181),  Sight  (p.  2a  1),  Ea^terual  Perception  (p.  371).    It 
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will,  of  course,  be  infcrrod  tluii  1  dn  not  regjird  it  afi  lui  iutmilon  ' 
of  the  mindf  a  form  of  tboughi,  or  an  elemeut  trauACcadiiij^  our  i 
actual  exporiciieo.     By  such  stops   lus   I   have  endeavoured  to 
de&crilx*.  we  dcrire  our  notions  of  oxtenJml  tUiug»*^-or  ezteusioa 
in  tile  concrete.     And  from  this  we  can  obtain  an  abfltract  Dotioa  j 
of  the  cjctcndcd,  in  ibn  same  manner  i&s  wo  gain  tuiy  atlier  abfltiracl 
notion,  rut  colonr,  hcrit,  or  jastice. 

Tho  Knntifin  dtx'iriiiOi    which  regards   Space   and  Tin»  at 
forms  of  ihonght,  and  not  prodtiota  of  our  experience,  bas  btcq 
examined  and,  as  I  think,  dcciwvcJy  refuted  by  voi'Ious  wnter^l 
among  wh(»m  1  mny  niimo  Mr.  Spenocrr  ( Psychol og3\  pp.  52,  244,1 
B09)  and  Mr  liiilcy  (Letters  on  tbe  Mind).     1  do  not  here  pr 
po£k3  to  argue  the  point.     My  plan  luts  been  to  exhibit  what  seemt^ 
to  me  tho  genesis  of  tho  notions ;  and  if  that  ia  isatinfactory  to 
the  rendor,  an  <i  priori  origin  is  disproved  by  U'ing  supeFseded. 
The  objocttonfi  urged  by  Locko  agninat  inniite  notions  generally. 
have  never,  to  my  mind,  been  repelled  \  and  they  hare  been 
iuforced  since  his  time.     It  may  be  granted,  however,  tbat  Look 
did  not  succeed  in  expluining  how  we  come  by  eueli  ootiOiiB 
Bpaoe,  Substaaoe,  and  Power.      Tbe  five  senses,  as  commoaly 
understood,  nre  inadecjuatc  to  tbe  purpose*     I  am  entisfied,  bow* 
ever,  that  when  the  muscular  feelings  are  fully  taken  into  the 
account,  the  dilUeulty  exists  no  longer.     The  rl  priori  notion  of 
space  has  a  shadowy  and  evanescent  character  in  the  handti  of 
Sir  W.  Hamilton,  who  eoueedca  tin  empirical  knowledge  of  ex* 
tension,  as  an  element  of  *  existence.*     He  proposes  to  give  *  the 
name   exUnsitm   to   our   empirical    knowlodf^e  of  space,  and  to 
reserve  the  name  of  spam  for  space  considered  as  a  form^  or 
fundamental  law  of  thought.*     I  confess  myself  altogether  unable 
to  follow  him  in  constituting  a  diffei*ence  between  (empty)  ex  tea* 
sion  and  space. 


I. —  Cltutgijicafion  of  the  InlelUciual  Po 

The  Intollectual  powers  were  classified  by  Heid  as  follows  t — 
E^tetjial  Stirisen ;  Memorif ;  ConctpHim,  or  Simple  Apprehension; 
Ainslraction^  under  which  he  discussed  the  questions  of  Nominal* 
ism,  llealism,  Ssc. ;  Jiuhjmenf^  or  the  theory  of  Common  Sense  as 
a  ba^is  of  truth,  the  distinction  between  NeeeKsity  and  Contingent 
Tmthi  6lc,  ;  Uttuivning^  wkicb  cnntains  under  it  Demou^ratiou 
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and  Probable  Ileasoniug ;  Taste.     Ho  does  not  specify  Imagina- 
tion, nor  allude  to  it,  except  indirectly  under  Taste. 

Dugald  Stewart  added  to  the  above  scheme  Consciousness, 
Attention,  Association  of  Ideas,  and  Imagination  ;  and  omitted 
Taste.  His  enumeration  stands  thus: — Consciousness;  External 
Perception;  Attention;  Co^iception ;  Abstraction;  Association  of 
Ideas  ;  Memory ;  Imagination ;  Reasoning.  Under  the  last-named 
head,  Rejisoning,  he  discusses  matters  principally  appertaining 
to  Logic;  the  nature  of  Belief,  Evidence,  Demonstration,  the 
Aristotelian  Syllogism,  and  Induction. 

These  two  schemes  are  liable  to  a  common  objection.  They 
are  not  an  analysis  of  our  intellectual  operations  ;  they  do  not 
separate  the  intellect  into  its  different  functions,  supposing  it  to 
have  a  plurality  of  functions.  They  are  merely  the  popular 
designations  for  the  employment  of  the  intellectual  powers  in 
certain  distinct  departments  of  exertion  ;  as,  for  example,  Imagi- 
nation for  Fine  Ai*t,  Reasoning  for  Science,  Memory  for  in- 
tellectual acquisition  generally.  They  farther  agree  in  containing 
matter  irrelevant  to  the  science  of  mind. 

Reid  is  specially  chargeable  with  the  anomaly  of  including 
the  feelings  of  Beauty,  &c.,  in  the  intellect.  The  only  remedy 
for  this  would  have  been  to  adopt  the  threefold  partition  of  the 
mind. 

Stewart  has  committed  the  irregularity  of  placing  an  exercise 
of  volition  among  the  intellectual  faculties,  namely.  Attention. 
In  introducing  the  Association  of  Ideas,  he  has  fallen  into  the 
error,  pointed  out  by  Mr.  Bailey  (Letters  on  the  Mind,  First 
Series,  p.  72),  of  placing  the  same  subject  on  two  foundations. 
The  Association  of  Ideas,  if  good  for  anything,  is  competent  to 
supersede  Memory,  Reason,  Imagination,  &c.,  by  explaining  all 
the  phenomena  that  they  severally  imply.  It  cannot,  therefore, 
be  co-ordinate  with  these  powers. 

Sir  W.  Hamilton  gives  six  Intellectual  Faculties  ;  PresentativCf 
including  the  Senses,  and  Self-consciousness  as  the  knowledge  of 
mental  phenomena ;  Conservative^  or  Memory ;  Reproductive^ 
depending  on  the  Laws  of  Association  ;  Elaborative,  or  Abstrac- 
tion and  Reasoning ;  Representative,  or  Imagination ;  and  Regu- 
lative, which  includes  the  instinctive  sources  of  truth.  The  first 
of  these,  the  Presentative,  recognizes  the  senses  as  the  first  source 
of  our  ideasi  and  is  merely  another  form  of  prefacing  Intellect 
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by  SenfiaUon,  The  ?pcond  department  of  tbe  Prescntaiiv© 
relates  to  the  knowledge  of  nieatAl*  or  subject  staties,  as  Acnsatiou 
is  sopposecJ  to  reltUo  to  objeri  slatea.  In  like  manner,  Stewart 
thought  it  necessary  to  specify  the  souroe  of  onr  mental  know- 
ledge, by  giving  *'  oonBciotisness  *  at  the  head  of  his  enumeration. 
1  here  is  a  theoretical  completeness  attained  by  this  plan  ;  but 
the  explanation  in  detail  of  the  natnre  of  the  f^elf- conscious,  or 
introspective,  faculty  is  inadoqaatc  in  both  writers.  It  is  i , 
matter  of  great  snbtleiy.  I  bavo  endeavoured  to  handle  it,  to 
the  best  of  my  power,  in  a  late  staj^  of  the  exposition  of  tlM  ^ 
Intellect     (Contignity,  §  71,  p.  442.) 

Hamilton's  Conservative  Facnlty,  viewed  by  itself,  would  be 
another  name  for  Memory  or  Iletentiveness.     Bat  when  we  takn 
this  with  the  third  In  the  lj(<t,  the  Iieproductn%  including  the  Liiws 
of  Association,  a  very  serious  objection  arisoB.     Of  Conservation  ] 
apart  from  Reproduction,  we   know   notbing.     That    I   have  a 
thing  in  my  memory,  means  that,  on  a  certain  promj>ting,  I  can 
reproduce  it,  or  make  it  present     Conservation  without  repro- 
duction would  bo  a  nonentity  ;  reproduction  carries  with  it  what- 
ever we  mean  by  conservation.     Then,  the  criticism  above  made 
with  reference  to  Stewart's  *  Association  of  Ideas/  applies  equally 
to  Hamilton.     If  he  makes  Reproduction  a  power  of  the  mind  in  I 
the  sense  of  Association,  he  might  explain  by  means  of  it  the  i 
Elaborative,  or  Scientific,  faculty,  and  the  Reprej/endithfe^  or  Ima- 
gination.    By  the  Regulative  faculty,  Hamilton  means  what  Reid 
calls  Common  Sense,  or  Instinctive  Judgments,  and  what  has  also 
been  called  the  *  Reason,*  in  a  certain  peculiar  acceptation,  in 
which  it  renders  the  Gi'eek  I'oi)*,  and  the  German  Vermtttft.     It 
is  the  source  of  tho  d  priori  principles  of  the  mind ;  and  Hamiltoa  j 
discusses  under  it  the  *  Law  of  the  Conditioned,'  which  he  moum  J 
espcciiilly  developes  into  a  theory  of  the  iuBtinctive  belief  in  Caiat] 
and  Eliect^     Tbia  law  correspondfe  in  a  gj-eat  measure  to  the  prin- 
ciple  of  Universal  Relativity,  a  principle  applied,  in  like  maimer, 
bv  Mr  Spencer,  to  the  theory  of  causation.     (First  Principles^  p, 
241.) 

Air.  Bailey*s  classification  of  the  powers  of  the  InteLloct  is 
given  above  (A).  He  proposes  a  division  into  four  genera,  with 
species  under  each.  I.  Ditscerniu^y  divided  mto  Seuse*disoerti* 
ment  and  tliseernment  not  through  the  pcnsea.  Tli is  corresponds 
to  Sir  W«  Hamilton's  Frescntative  Faculty.     Under  the  seooad^ 


CtASSinCATIONS  OF  BEin  AND  6TEWA.BT. 


693 


and  Probibblti  lieasoaing ;  Taste*  Ho  does  oot  fipucify  Imagiua- 
tion,  nor  allude  to  it,  except  iodirectly  under  Tjiste. 

Dugald  Stewart  added  to  tbo  above  scbcrne  CoQdCtousness, 
A  ttention.  Association  of  IdeaSi  aod  Iniaginatiou  ;  aud  omitted 
Taste,  His  eonmeration  stands  thas  : — Cunmowtnt^ifn ;  External 
Perce^dion ;  Attentiun;  Conception;  Al^^traetloii ;  Association  of 
Ideas ;  Mmnory ;  Imafflnation ;  Reasoning.  Under  the  last-natned 
head»  Reasonings,  he  discasses  matters  princlfmlly  appertaining 
to  Logic  ;  the  nataro  of  Belief,  Evidence,  Demonstration,  the 
Aristotelian  Syllogism,  and  Inductiun. 

These  two  schemes  are  liable  to  n  common  objection*  They 
are  not  an  analysis  of  our  int*.*lleuta£il  operations ;  they  do  not 
separate  tbe  int^ellect  into  its  liiflereut  functions,  supposing  it  to 
have  a  plurality  of  functions.  They  aits  merely  tlie  popular 
designations  for  the  employment  of  the  intellcctaal  powers  in 
oortain  distinct  departments  of  exertion  ;  as,  for  example,  Imagi- 
nation for  Fine  Art,  Reasoning  for  Science,  Memory  for  in- 
talloctual  acquisition  generally.  Tbey  farther  agree  in  csoutaining 
matter  irrelevant  to  tbe  science  of  mimi 

R^jid  is  specially  chargeable  witU  the  anomaly  of  including 
the  feelings  of  Beauty,  &c.,  in  the  intellect  The  only  rom€»dy 
for  this  would  have  been  to  adopt  tbe  threefold  partition  of  tho 
mind. 

Stewart  has  committed  the  irregularity  of  placing  an  exerciao 
of  volition  among  the  intellectual  faculties,  namely,  Attenti<m. 
In  introducing  the  Asaouiation  of  Ideas,  he  has  fallen  into  the 
error,  pointed  out  by  Mr.  Bailey  (Letters  on  tbo  Mind,  First 
Series,  p*  72),  of  placing  tho  same  subject  un  two  foundations. 
The  Association  of  Ideas,  if  good  for  anything,  is  competent  to 
supersede  Memory,  Reuson,  Imagination,  «S:a,  by  explaining  all 
the  phenomena  tbat  tbey  severally  imply.  It  can  Dot,  tberefore* 
be  co-ordinate  with  these  powers* 

Sir  W»  Hamilton  gives  six  Intoltectual  Pacultiesi ;  Pfrj>^ntaftvc^ 
including  the  Senses,  and  Self-consciousness  as  the  krjuvvlLMli^-o  ul 
mental  phenomena ;  ConKtrvativt^  or  Memory ;  Re^^rmiMcti^e^ 
depending  on  the  Laws  of  Association  ;  Elahoraiir«^  or  Abstrac- 
tion and  Reasoning;  Reprcstrntativt*^  or  Imagination;  and  //^^m- 
lativ«^  which  inclutlos  tbo  instinctive  sources  of  trnth.  Tho  tirst 
of  these,  tbe  PreieiUutive^  recogni/,es  the  senses  as  the  first  source 
ol  our  ideas,  and  i&  merely  another  form  of  prefacing  lutellect 


eo^aitionHf  tbingB  cognized,  or  tho  [jroductJi  of  co^iition» 
with  tUo  coijmtive  poivertt  witli  llio  forcosp  faiictlons,  or  attribut( 
of  tuind  cnlled  iQtellociual.  A  claBsiticalion  of  our  cogniUo 
may  throw  light  upon  tho  cognitivo  powers  ;  wo  niast  innko  i 
of  tl^cm  in  illustrtttion,  bnt  what  we  hare  mainlj  to  deal  with,  I 
the  procefid»  or  the  meanis  of  arriTing  at  those  cognitions.  TH 
moariB  are,  aa  I  belie ^e,  and  aa  Mr.  Spencer  would  a<lmit,  til 
three  primary  powers  of  DilFei'CDcei,  Agreement^  and  Iletcntivi 
Conseqiiently  I  consider  that  the  unfolding  of  the  mech 
aoiam  of  the  iutellect  consists  in  tlie  systematic  expoAitToii  q 
thfNMa  powerful  and  in  the  reference  to  them  of  all  the  popular^ 
recognixed  faculties.  I  know^  of  no  other  plan  that  has  an  cqni 
likelihoiHl  of  1)ein^  com  prehensile  and  exhanstivo  of  the  phend 
inena.  Stieh  a  scheme  lis  Mr^  Spencitr  s  would  answer  certJiil 
partial  ends ;  it  would  probably  diftcuss  once  for  idl  some  in 
purtatit  notions,  such  a^f  Space  and  TimCf  wlitise  dcrirBtiou  ut,  q 
tUia  volume,  broken  up  and  scattered  over  different  pArti»  of  Ui 
work.  Bat,  until  actually  uhown  by  him  to  be  capublt?  of  inb^ 
diicitig,  in  a  full  and  iiyittematio  way,  all  tliat  I  consider  e^^cutiq 
to  an  exposition  of  tho  Iutellect,  I  donbt  ita  adequacy  for  th 
end. 
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Review  of  Darunn  an  *  ExpressumJ 

Mr.  Dahw'TN,  in  hia  recent  work,  entitled  *  The  Expreasion  of 
the?  Emotions  in  Mrui  and  Afiimals/  Ims  tiiutle  very  considerable  addi- 
tions both  to  the  facts  and  to  tho  theories  of  Enioti»:mal  Expression, 
B  subject  handled  at  some  length  in  the  present  yoluine.  I  propose 
to  compare  his  oonolusiouii  with  the  views  given  in  my  chrfptor  on  tbo 
Instincts. 

The  large  raass  of  ohservntions  in  Mr.  Darwin's  volunie  will  hav»j 
a  pennftnent  value,  even  allhuu^h  tho  theorien  arrived  at  by  him 
should  be  considerably  modified.  The  worth  of  his  coinpilatlon  is 
grefttly  enhanced  by  his  candour  and  fairness  in  stating  whatever 
IftClt  have  oome  to  hii^  knowledge,  whether  they  agtM  uf  conflict  with 
his  general  conclusions. 

Three  principles  are  put  forward  as  summing  up  the  facts. 

The  first  is  entitled  '  Tho  Principle  of  Scrviooablo  Assodjitcd 
Habits/  As  an  example,  a  frown  acoompanics  and  expr^sstis  itiit«t 
of  pain,  of  anxiety,  uf  deliberation,  because  it  was  originally  usofiU 
in  screening  the  i^yes  froni  the  Run  in  circiunstancesi  of  anxiety. 

This  principle  implies  three  li^sumptions  ;— (I)  Volunt^iry  move* 
ment,  or  movement  fur  ends,  is  an  oarliiT  iw^i  than  Emotional  or 
purposeless  movement,  (2i  Volunt^iry  movements  biH7ome  associatiHl 
with  the  feelings  that  occasioned  them*  so  as  to  ho  manifeist*Hi 
although  thcro  is  no  pro|>er  act  of  tho  will.  (3)  Thcso  associated 
movements  are  tTiinsmitted  by  inheritanco*  This  Ust  is  the  currying 
out  of  Mr.  Dju*win*s  own  doctrine  of  Evolution. 

The  s«»cond  pnuoiple  is  called  '  Antitheta?/  and  is  intended  la 
•ooount  for  Ci?rt4iin  cises  where*  an  expros«on  is  stiniulattHK  not  by  % 
positivQ  association  with  the  feeling,  but  by  a  motive  of  antagonism 
or  oontrodiction  to  some  establishod  exprc*Mott  of  tho  oppo*it«  feel* 
ing.  Thus,  a  dog,  in  a  savage  mood,  has  ctirtaiu  movements  and 
gesticuhitions  positiTely  associated  with  luA  tuigry  fttid  aggressive 
|ia&sion,  bciug  the  incipient  movements  of  a  doslxuctive  ondUught;  • 
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dog,  in  Ati  afftfotlomie  mood,  not  IxAritig  »  positivo  endo 
ro9{>oit^^  to  ftiecfticm,  chooses  the  most  i 


d 


to  hifl  %i\f^  dememiotir. 

The  third  pritidplw  is  ^  The  principle  of  aotioiis  du©  1 
tutioti  uf  the  NerrcittM  8)^!§t4:*m,  iiid»_*pt*ud(?utly  of  tho 
first,  ttnd  independently  to  %  obtain  extent  of  Habit ;  *  ifl 
it  is  «tHtod  a^  the  piriticiple  of  Mhe  direct  action  of  tl 
nj'stem.*  The  reader  of  thL»  present  work  will  recogTii«o  la 
I  hayp  ternicsd  tho  Law  of  UUFusion*  Mr  Darwin  quatc^ 
tuifnt  I  huvv  jginm  of  tho  law,  and  remarks  that  it  *  Beenitj 
to  throw  muoh  li^ht  upon  ^ooial  expression  **  which  is  I 
MeiriTth«jle»8j  hi?  liiinself  employs,  for  that  very  purpose, 
stating  it  that  I  boUeve  to  be  still  more  T»gue.  1 

Tlie  ctrder  of  those  principles  is  the  inTerse,  or  anw 
which  is,  on  some  occasions,  more  convenient  than  ty 
synthetic.  If  wc  wero  to  start  from  what  is  primitive  or 
we  should  begin  with  the  last-namixl  principle,  '  the  iliroq 
the  nervous  system/  The  two  others  are  subsequent  aj 
duoed  upon  this ;  more  especially  is  that  named  first,  vn 
author^s  own  law  of  Evolution  or  Inheritance,  a  later  i 
growth  or  addition  to  the  simpler  proeosa  of  nervous  difl^ 
diftmcteristio  foaturi>  of  tho  book  is  the  appljring  of  S^ 
soooont  for  the  pheuomima  of  expression.  The  two  otbi^ 
lees  often  appealed  to.  Wielding  an  instrument  of  sud! 
and  range  as  tho  inheritance  of  acquired  powers,  a  theorid 
to  dispeuAO  wnth  the  eathaustive  consideration  of  what  maj 
the  primitive  mechanism  of  the  system ;  he  is  oven  tempta 
tho  primitive  capabilities,  just  as  the  disbeliever  in  EvohJ 
to  stretch  a  point  in  favour  of  these  original  capabilities. 

In  the  present  volume,  I  have  not  made  use  of  the  1 
Evolutian  to  explain  ciithcr  the  complex  Feelings  or  tl 
Intellectual  powers.  I  bolieve,  however,  that  there  is  i| 
said  in  behalf  of  tLe  principle  fur  both  applicationa,  la 
edition  t>f  '  Tlie  Em<)tion«  and  the  WCr,  now  in  preparatio 
to  discuss  it  at  fiiU  length.  My  present  object  is  to  ed 
Darwin's  theories  of  tho  origin  of  Emotional  expressiol 
views  given  in  the  present  volume  ;  to  see  how  far  my  6i| 
cover  the  ground,  and  at  what  points  they  seem  to  o<:ime  l| 
facts,  leaving  the  field  open  for  the  new  principle. 

My  readers  are  aware  that  I  put  grt^at  stress  upon  twi 
tendencies  of  the  system^  besides  DiflFusion,  namely,  the  q 
of  Movements,  and  the  Law  ooxmooting  PleiLSure  and  \ 
atiffinented  and  lowered  vitality*  Now  both  of  these  po(l 
mth  marked  prominence,  into  the  expre««iaii  of  the  Fe«l 
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Darwin  never  mentions  tke  doctrine  of  Spontaneity ;  he  alludos  to  my 
statenitmt  of  the  Law  of  Plc*asiire  and  Pain,  without  sayings  whether 
he  agrees  or  dbagreea  with  it  in  the  genpriU  formula  ;  but  in  hia  delml 
of  facts,  he  adduces  many  examples  of  it  ao  striking  that  be  cannot 
help  expressing  tlicm  in  the  phrfiwolo^y  of  the  principle.  Hia  e«jcond 
hirW,  the  law  of  AntithrrMS,  to  a  STnall  extent  coincides  with  the  law  of 
Ple?i«uro  and  Pain ;  but  it  is  ill -fitted  to  supers*  de  that  law,  as  I  will 
indeavour  to  show. 

Conceiving  aa  I  do»  that  the  Spontaneity  of  Movuments  is  n 
great  fact  of  the  oonstitulion,  with  important  consequences  both 
emotional  and  volitional,  I  will  hero  point  out  its  bearings  on  Ex- 
pression. In  so  doing  I  must  define  precisely  what  it  consists  in, 
and  how  far  it  reaches. 

By  Spontaneity,  I  understand  the  readiness  to  pasB  into  move* 
ment^  in  the  absence  of  all  stimulatitm  whatever  ;  the  essoDtial  requi* 
site  being  that  the  nerve  centres  and  the  muscles  shall  be  fresh  lUid 
vigctrous.  Wo  m.iy  never  in  our  waking  hours  be  wholly  fr«o  from 
the  stimulation  of  the  senses,  but  in  the  exuberanoo  of  uorvoiis 
power,  our  activity  is  out  of  all  proi)ortion  to  the  actual  solicitation 
of  the  feelings.  The  gesticulations  and  the  carols  of  youn|3^  and 
active  animals  are  mere  overflow  of  nervous  energy ;  and  although 
they  are  very  apt  to  concur  with  pleasing  emotion,  they  have  an 
independent  source ;  their  origin  is  more  physic^il  than  niont^il ;  they 
are  not  properly  movements  of  expression ;  they  express  nothing  at 
all,  except  an  abmidant  stock  of  physical  power. 

To  obtain  a  correct  estimate  of  the  expn?s&ion  of  joy,  for 
example,  the  spontaneity  must  be  allowed  for  and  subtracted.  This 
tn^  not  be  very  easy ;  yet  the  separfttion  of  the  two  facts  is  quitij 
tupposable,  and  is  occasionally  realised.  The  spontaneity  concurs 
with  moniing  freshness,  or  with  the  outbur'*t  after  confinement,  and 
will  show  itself  in  the  absence  of  plea^^urable  stimulants ;  although 
tluiM  would  operate  in  the  same  direction,  and  the  two  efTtxrts  wcnild 
bo  tndistingaisbable.  The  expression  of  pi easure  is  shown  in  isotatian 
whmi  the  flush  of  spontaneity  has  passed  by,  when  a  cerlttUi  amount 
of  exercise  has  drawn  off  the  exuberant  and  surplus  energy  of  tho 
wftiaai ;  it  is  also  shown  in  constitutions  so  languid  or  ixiaetivo  a» 
]l0Vier  to  have  any  surplus. 

In  the  folloiving  passage  Mr.  Darwin  obviously  comtnnoi  spon- 
taneity with  joyful  expressiani  "Under  a  transport  of  Joy  or  of 
vivid  Pleasure,  there  is  a  strong  tendency  to  rarious  pur^osdesa 
movements,  and  to  the  utterance  of  various  nounds.  We  Mse  this  in 
our  young  ehildnm,  in  their  loud  laugbtor,  clapping  of  hands,  and 
jumping  for  joy ;  in  the  bouu'ling  antl  b»irWing  of  a  dog  when  going 
to  walk  with  his  master ;  and  in  the  frisking  of  a  bono  wboi  loniod 
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into  an  open  field."    Th©  firtt  cm©— th*  (kmeanour  of  obilil]t!ii--M 
usually  u  mijLture  of  oxiil>craiice  and  sportiTe  pU«iii»un3 ;  ihti  leoond 
tbo  dog  walking  out^cantainji  ft  known  demcfiit  of  pleasure ;  tk«  ' 
last — the  frisking  of  tbo  har&(3— is  almost  pure  ftpontoneity,  it  dijm 
not  necessarily  express  Soy  or  PleaAore  at  all. 

Tbo  course  takt^u  iu  tbo  spontaneous  outburst  of  moremeoti  la  { 
tbe  most  unual  or  babitual  channels  of  activity.  The  locomotrrv 
muscleii  are  tbe  first  to  be  affected :  actions  that  may  have  beeooiv 
habitual  in  tbe  pursuit  of  end«  are  excited  purposelessly  when  tiie 
system  h  fresh.  Huniiing,  jumping,  shouting,  talking,  may  b« 
iuduced  in  thi-*  way.  Any  ttpocial  trick  or  practice  may  be  incited , 
as  when  the  dog,  after  relieving  himself,  vehemently  scrstohe*  tba 
grriund.  Survivals  umy  bo  maintriined  by  no  other  exerciie  than 
what  is  stimulAt4Nl  under  the  aponianeaus  dUcbargo  of  activity. 
Assuming  tbe  scraping  of  the  dog  to  be  an  aetion  unee  useful,  but  no 
longer  »o»  it  would  fall  into  ditfuae  bot  for  ita  being  rep««te4  tn  the 
mouieiiU  of  nboiinrliug  energy, 

Tbe  wost  fre<|iient  mode  of  dbplaying  exuberant  force  14  m 
frillodTig  some  pleasure  that  chances  to  be  at  hand,  in  itacll  perhaps 
trifling,  and  at  othor  Uuu*^  utterly  neglected.  Finding  oitrselwis  tu 
possesfiian  of  productive  energy,  we  seek  occasions  for  turning  it  to 
account;  if  great  opportunities  do  not  present  theinAelro«>  we  are 
content  with  small.  Tit  is  is  ono  aspect  of  p/ay,  In  diildren  aud  in 
playful  ammals.  The  kitten  is  not  seriously  in  love  with  a  worsted 
ball,  nor  a  dog  with  a  stone;  but  under  superabundance  of  nerra 
force  thest'  trifling  ohjvcts  are  mngnified  so  as  to  become  an  inspiring 
pursuit.  Tliere  in  an  exact  pHrallel  in  tbe  desidtory  acti%*ity  of  men 
by  nature  incontinently  energetic. 

Tje  spontaneity  due,  not  to  natural  exuberance,  but  to  excite- 
ment, is  equally  devoid  of  meaning  a«(  r(?gards  feeling  or  emotion. 
The  nirvous  centres  are  profusely  active,  and  that  is  tbe  whole  fact ; 
tho  concurrence  of  some  dogre©  of  pU  OMure  or  of  pain  does  not  alter 
tho  situation,  although  helxjing  to  complicate  it.  The  causes  of 
excitement  arc  numerous ;  there  may  bo  a  nicmtal  state  accompanying 
it,  but  the  physical  outburst  does  not  re^rvsent  a  mental  mood*  it 
only  gives  evidence  of  tho  molecular  energy  of  the  nervous  centres. 

A  man  under  excitement  paces  hh  room,  to  and  fro,  eita  down 
and  iitarts  up ;  never  rests  in  one  posture.  Tbe  excitement  may 
bo  attended  with  pleasure  or  with  pain,  with  love  or  with  hatred, 
but  these  are  not  what  tho  demeanour  expresses.  If  the  precise 
mood  is  expressed  at  all,  it  is  by  some  display  superadded  to, 
and  distinguished  from,  the  general  excitement.  The  extreme  cnse 
in  delirium;   in   which  the  violence  of  the  movements  haa  nothiui^ 
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answering  to  it  in  the  mental  condition  ;  the  delirious  patient  heing 
often  anconscious. 

As  with  natiiral  exuberanoe,  so  with  excitement,  the  raoTemetits 
are  chosen  and  dotennined  by  the  habitual  channels  of  the  nerve 
force,  due  to  the  circumstances  regulating  the  life  and  activity  of  the 
individual.  Inasmuch  as  locomotion  is  the  prcvuiling"  mode  of  action, 
with  all  animals,  excitement  tends  by  preference,  to  rapid  locomottTe 
eflforts.  With  excited  human  beings,  the  upper  extremHicR  gt^tiou* 
late  in  some  of  the  usual  and  characteristic  aotiona,  HS  in  going 
through  the  formality  of  striking  a  blow. 


I  will  now  advert  to  Mr.  Dam^n^s  handling  of  what  I  have 
been  accustomed  to  style  the  Law  of  Diifnsion,  It  is  explained  at 
at  length  in  the  introductory  chapter  of  *  The  Emotions  and  the 
Will,'  By  Mr,  Diu'win,  the  gcmeral  principle  ia  expressed  thus; — 
'  ¥rhen  the  sensorium  is  strongly  excited,  nerve- force  is  genermted  in 
escoesst  and  is  transmitted  in  certain  definite  directions,  depending 
on  the  connexion  of  the  nerve-cells»  and  partly  on  habit;  or  the 
supply  of  nerve- force  may,  as  it  appears,  be  interrupted,*  This 
statement  does  not  sufficiently  distinguish  the  excited  spontaneity  of 
the  centreg,  from  the  effects  due  to  a  feeling.  The  proper  law  of 
Diffiision  supposes  a  sensory  stimulus — as  light,  sound,  an  odour^ — 
affecting  the  nervous  centres,  and,  while  accompanied  by  a  state  of 
pleasure  or  pain,  inducing  a  wave  of  movements  and  other  effects  by 
the  outgoing  nervous  current.  The  start  from  a  sudden  8h(.*t  exempli- 
fies the  diffusive  nervous  action  ;  and  the  general  law  of  that  action, 
as  more  explicitly  promulgated  by  Mr.  Herbert  8pcncer,  is  that  the 
diffusiTe  display,  the  energy  of  the  gesticulation  and  movements,  is 
directly  as  the  intensity  of  the  stimulus  or  shock ;  a  feeble  suundi 
unexpected,  gives  a  alight  disturbance ;  a  loud  sharp  sound  causes  a 
violent  stivrt  (Psychology,  I.,  92), 

Mr.  Dar^^nn,  in  bis  concluding  expressioii«  **tho  nerv©  forco 
may  bo  intemipted,**  allows  for  tho  oaaes  where  the  severity  of 
a  blow  paralyzes  tho  nervous  system. 

It  is  true  of  th«  diffusive  display  caused  by  stimulating  ono  of 
the  senses,  or  by  some  emotion  anyhow  arising,  as  of  tlie  sponUn- 
eons  discliarge,  that  the  channels  selected  by  it  will  depend  upon 
the  structural  connexions  of  tho  nerve  centres,  whatever  may  havo 
brought  about  tho«e  connexions.  Nevertheless,  diffusion  in  reJ5ponso 
to  a  sensory  or  emotional  stimulus,  is  more  specially  limited  than 
spontaneity ;  and  hence  the  expro«*ivenoss  and  ohanicter  of  tbo 
movemouts  under  ff*rling.  We  shall  see  what  are  tii««e  various 
guiding  and  limiting  cireumstancos* 

The  following  are  a  few  of  the  instances  where  Mr,  Darwin 
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tremble  for  fear,  void  their  evacuations,  and  almost  faint  (140).  The 
Bcreams,  groans,  and  wri things  of  extrwrne  pain,  are  followed  by 
profuse  sweating,  pallor,  trembling,  utter  prostration,  or  faintneea 
(147).  After  excessive  griirf,  *  the  oireiilation  becomes  languid;  tli^ 
face  pale ;  the  must-Ies  flaccid  ;  tbe  eyelids  droop ;  the  head  hangs  on 
the  contracted  chest;  the  lips,  cheeks,  and  lower  jow  sink;  the 
features  are  lengthened,  tbe  face  is  said  to  fall,  (178).  In  high 
spirits,  a  man  holds  his  body  erect,  bis  head  uprj»^ht,  and  his  eyt^t 
open  (*212),  'With  all  the  races  of  men,  the  expression  of  good 
spirits  appears  to  be  the  same'  (213),  A  similar  strain  of  observa- 
tions occur  in  Sir  Charles  Bell's  work  on  Expression. 

It  is  only  under  his  priiicipio  of  Antithesis  that  Mr.  Darwin 
makes  any  attempt  to  generalize  the  contrasting  expression  of 
pleasore  and  pain.  Indeed  the  chief  examples  that  lend  an  un- 
equivocal support  to  that  principle  are  examples  coming  under  the 
present  head.  I  will,  therefore,  now  review  his  mode  of  expound- 
ing that  priiieipte. 

*  Certain  states  of  mind  lead  to  habitual  movements  which  w«ro 
primarily,  or  may  still  be,  of  service ;  when  a  directly  opposite  state 
of  mind  is  induced,  thej^e  is  a  strong  and  involuntary  tendency  to  the 
performance  of  movements  of  an  opposite  nature,  though  these  have 
never  been  of  any  service,'  Such  is  the  principle  of  Antithesis.  It  ia 
illi]0trated  in  the  first  instance,  by  a  reference  to  the  lower  animals  ; 
and  the  leading  example  is  from  tbe  dog,  who  has  attained,  by 
hereditary  transmission,  the  attitude  and  actions  belonging  to  tbe 
aggressive  mood  ;  but  has  no  such  hereditary  endowment  for  riffection 
atid  fondness ;  what  he  does,  therefore^  when  his  aifection  is  roused, 
is  to  revffrse  oil  the  aggressive  movements^  The  movements  of  the 
cat,  under  the  two  opposing  states — hostility  and  affection^Hrt} 
represented  to  have  the  same  exact  antithesis.  The  great  ezamplo 
in  man  is  the  '  shrugging  the  shoulders,*  which  is  stated  as  the 
ftTUWi  in  all  particulars,  of  the  indignant  and  defiant  attitude.  Tbe 
other  scattered  allusions  to  the  principle  of  opposites  are  almost 
pure  examples  of  the  opposition  of  pleasure  and  pain. 

On  the  leading  ca«e— the  opposition  of  rage  and  affection  in  the 
dog  and  the  cat — I  offer  the  following  remarks: — 

Firft,  the  contrast  here  is  not  a  simple  contrast  of  opposing 
states  ;  it  represents  two  si^parate  developments,  each  springing  ham 
its  own  independent  circumstances,  notwithstanding  that>  when 
developed,  there  is  an  antagonism  between  the  two.  The  simple 
contrast,  the  obverse  implication,  of  a  itate  of  aggi^eanve  rage,  is  the 
•tate  of  oollapae  and  dread  under  a  still  more  powerful  aggressor, 
'  Between  the  beater  and  the  beaten  there  is  an  immediate  and  direct 
Opposition ;  the  mental  condition  of  the  one  is  the  natural  obverse  of 


o^pcMiiiott*     Hut  iiiiii4  of 
Ikroosli  boCli  ^Hmmm ;  tt  wlOi  bMf 
of  Imlli  ii  fcoeiitiij  lo  iW  wspvimm  of 

I  tkiU  kft4  iwf«r  bova  f^>r,  doiOfl,  i 
tho  iMt  or  tbo  ikoticoi  of  beittg  baaiai,— meii  s 
kKVo  tbo  fiiQx  dovdc^^d  ooiHcioiiKWM  c»l  ib» 
fa->ig— -^  ^tiiamBt,  lii'iK'w***  pMWB ;  lis  fnooimtfm  wtUt 
pfof  viMli  bo  pmnif  muttkmAml,  likm  tem»g  up  m  rooi  oc 

80  Umb,  t^  mlUliei  to  b«   osAttinod   lo   belwo 
m    ingliloaad   lajligionly ;    on 
f  muhtd  m  oU  Hie  wmiiTlftatiiOfii     It  K  laowov 
of   tfao   oBtitKnfit  of  iJffiMinrii  atod  pola^  of  ell 
r  yltftwl  by  iJw  wtaotioii  of  contoii. 
In  Iko  Mxi  plooB,  I  mil  nntfk  tlwl  Mr.  DanHit't  m 
of  o  Otelo  of  iftcftoi  oritiog  witlMdil  its  pbjiicftl  coooom^ 
Iwionyy  or  ofoUi^  thme  hj  o  ooftsckMu  or  aaoonmaami 
of  tbo  ■Itlfwiii  of  oagcr,  u  o&  Taiionoo  viih  Uio  T«fj  in* 
of  Iho  iiiilBlliOMliiii  irf  Mad  and  body;  o  pnMaplflw  «obio«j 
I  wUli  liontotioa  md  liandity.    Tbo  dtvoli 
I  tiivol««d  witb  It  a  cc4»comitst^t  pbjiicml  ft»tO(| 
» t^OtWf ;  the  Okeotol  cuioot  aobi^  iritlMial  l] 
Tbk  ii  trm  of  Bog*;    aod  ii  is  i^quoOy  Iroo  of  AflSpe^ 
ofiBOttOMlo  SMwd  omumC  csckl  wilbooi  «a  unirMi  pli  jneoi 
ovd  ot  Ibo  f^ifMrily  and  Ibo  tntoiily  of  ojfcrtiifin  adnoooH 
obodteMta  dtenetsiilk  of  llw  olalab    Wo  on 
tia  IMT  poialj  iiojiliwd  balf,  oad  uob  m 
m  Ibo  bMl  wmy  wo  oau;  wo 
vit&OQt  boTsng  ol  ^o  mmm 
Uio  jTOfiiinjix  tbo  ilaadfllar  cAHkuUt  fee 


^pl^yiiGoliopiMitl. 
^^rrrrH  Iraai  tlir  fr  li^ktai(S  life 
,  wi&  tU  orfMipooytBg  oHitMittw,  it  dooi  not  fotloir 
llio  ■fcctiottoto  moodA;  tndcod,  tibo  i 
tibo  otbca-.  If  tbey  ov» 
Hiioliooa,  tiiejdeRoo 
tbol  fO([qln»  ftao  to  coort,  obendt«  lad  nplMild  otlMfO  of  1 
kind.  Tbo  tini wiiii  ■  of  mhmi^jpncm  makt tbott  oggtoadyos  k 
tboo  land  and  olfrNifWio.  The  two  wteioBta  mxv  not  o  ■ 
ttopiksted  ooopli^  tbey  ore  oa  dktioct  00  TmIo  t»  dist|| 
Htomig;  tlusr 
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To  oclyert  now  to  shnigging  the  shoulderB,  m  an  ^uunple  of 
AntitLi3«i«.  I  catinot  help  remarking  liow  in  Mr.  Darwin's  own 
di^ficription  there  croepii  out  the  opposidou  between  aggrt^ssive  energy 
and  hcJplessnoss,  which  is  merely  cm  ofBihoot  of  the  great  antithoAiB 
of  dating  and  depro»5ing  passions-naf  pleaauro  iind  pain.  The 
indigutint  energetic  man  holils  his  head  ei-eot,  fro\vn«»  closer  his  mouth, 
gqtmtVH  his  jihoulders,  expaiuLs  hisi  chest,  clenched)  hin  iint^,  tifitTrmH  Ui(i 
muscles  of  liinbs:  thci  helpless  ttjjologetic  man  n4eA*^s  id)  thfuie 
attitudes;  his  onl3- posithr©  exertion  is  the  lifting  of  the  sljoulders 
^clueUy  one  shoulder)  Aud  the  turning  outwar<.b  of  iht*  oprn  hjuidii» 
80  fur  as  I  can  venture  an  opinion  upon  the  Lifting  of  the  ftltouldor  to 
meet  the  inclining  head,  I  would  connect  it  with  the  geneml  crouching 
attitude  in  the  helple^  and  defencelea* ;  the  meaning  of  which  may 
be  to  make  one  juirt  of  the  body  cover  the  other  parts,  so  as  to 
diiniuitih  (ho  exposed  surface.  Pure  antithems,  in  my  view  of  it, 
limply  n^leascs  movements,  it  does  not  originuto  counter  movements  ; 
these  are  due  to  some  action  of  the  will^  direct  or  iudianMJt,  to  suit  ft 
pui^poso. 

From  this  review  of  Mr.  Dai-win's  two  principles— namely,  Direct 
ftution  of  the  Nervous  .System,  and  Antithesis— it  apptsars  thai  he  has, 
without  explicit  avowal,  assumed  the  oixration  of  the  law  that 
connects  Tleasure  with  physical  elation,  Pain  with  phyaieaj  depres- 
SKion.  1  hold  that  this  law,  if  true,  should  a[»]>ear  at  the  very  front 
of  every  theory  of  emotional  expression ;  and  Uiat  it  is  true  (with 
suitable  qualifications)  I  believe  tbert}  is  the  strongest  ovidcnee. 
lu  the  present  voliune,  I  have  given  the  prt>ofs  at  length  ;  and  1  hav* 
jtist  cited  additional  examph's  from  Mr.  liarwiu  himself. 

Indeed  if  this  princijde  is  not  true,  thert*  is  no  consistent  relation- 
iLipLlietween  mind  and  body.  Pleasure  and  Pain  are  opi^otdte  state«» 
as  much  as  plus  and  minus,  hot  and  cold,  wet  arid  dry ;  the  on4f^ 
iitgatives  the  other.  Any  person  reficiting  on  thri<o  two  facts, 
1  amely,  that  pkasuru  and  pain  ueutrali^te  each  other,  and  thiU  they 
move  the  will  in  opposite  ways— must  atlmit  their  total  contrariety. 
NuW|  if  tliere  be  any  harmonious  principle  in  the  the  tmlon  of  the 
rtienta]  and  the  phyMcal,  cotitrary  mental  states  shotJd  eorreapond  to 
« f»ntrary  physical  states.  Fur  eontraries,  we  nG*>ii  only  one  eicphuia- 
tiou.  \\  hatevor  be  the  physical  condition  oorre«pouding  to  m  &Uie 
of  pleasure,  an  opposite  condition  should  com^pond  to  pain.  If 
] Measure  U  concomitant  witli  Ute  elation  or  invigoration  of  soia«  riUd 
I  nKCsa,  pain   fdiould  eoncur  with  dejireviiun   <>i  inent.     Or, 

suit  her,  according  to  the  supplementary  law  of  >■  n,  T*b^asiut» 

is  thr  oxjicnding  of  nervous  power  from  a  full  stitck.  i  ^hcT  no 

expenditure  at  all  when  there  is  abundance  (entnn    ,..  *  ^.-^  liditure 
Uygtul  th«»  proper  liiuiU.     It  may  bo  that  [i]«a»ux%  ouusista  m  a 
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cartaiii  manful  of  crpeutliturc  (not  too  sudden,  or  violent) :  pidn  wiH 
then  cs4>tj«i*<t  in  the  oppositP  maanor :  wt*  do  u<»t  at  fjrt?*t?iit  Itao w  wh»t 
U  iho  prmdw?  dUTt  rence  between  a  iwoot  »ud  bitU>r  ta^tni.  whtireby 
under  tbi^  «imf>  titrroxis  condition^  thi«  lAiock  of  one  m  {AlctftjiaTit  in  aII 
degrees,  tbi?  «hock  of  tbe  otbor  pntnluL  in  rII  degrc^oa. 

II  wo  wonj  dmilin^  with  nrutmt  stimnbuiU,  tbcM$cr  that  mnf^ly 
miiMi  up  efmftnnniin#^(»,  withaut  either  pk«9imei  or  pain,  thfi  Uw  ol 
I»inict  n<  1    would  be  enfjui^h.  ,  But  ncutnil  fiLtimuliuits 

of  tmy  *  rxr^  of  intensity  arv  not  frequent;  mith  tbe 

noutnl  exdtotnent  tberc*  is  uflunlly  either  ploiiisuro  or  pain.  Hence 
w«  cat]  nvviT  lo«o  sigbt  of  the  need  of  qimltfying  tlirLv.it  nervom 
action  by  that  bkw ;  plearaxt!  as  such  elevating  the  physic&l  tone,  paia 
aa  aocb  de^iresviiig  it. 

To  abow  the  Tarious  cautioofl  that  ara  needed  in  following  cut 
the  Law  of  Direot  Action,  which  Mr  Darwin  [as  well  nA  Mr  Herbctt 
Hpencer)  in  my  opinion »  r**gards  too  exi  lusively,  I  will  Bclwt  a  few 
typical  ca«efi,  of  pleasure  and  pain,  cuch  aa  we  are  all  familiar  with. 

1.— A  flight  shock  of  acute  pleasuro^ — a  idcasant  nlifth  or  ta«Uv 
a  tweet  perfume,  a  melodious  note,  or  tlie  openini;  up  of  the  cloudi  to 
a  tunny  ray.     The  pbyiical  outburst  corr.  '     l-  to  one  of  theie 

mental  stimulants  is  cbcnrful,  atjimated^  <  „\  in  but  a  itUglit 

degree.  To  a  young,  ligorous,  or  dcmonstnitive  pi  r»ion,  f^v^'n  a  Kinall 
pleasore  will  lead  to  a  certain  iuipctuosit j  of  display ;  wbieh  will  bt 
the  more  apx^arent  that  there  is  no  prc-cngagcment  of  body  or  mind. 
To  a  quiet,  or  feeble  mibject,  the  exhilaration  will  be  more  inward, 
or  in  the  flaw  and  dtnM.iiun  of  the  thoughts ;  which  is  blill  an  t^vidt^ioe 
of  power  evokt»<L  Pcrlmpn,  the  pleasure  may  fall  on  a  mind  alrcafly 
depiremod ;  in  which  case,  the  effect  will  be  lost  in  slightly  abatiug 
the  dejection. 

2, — A  pleasure  of  greater  magnitude,  and  persistency—  a  decided 
aooeMUon  of  some  acute  pleasumble  stimulatiob ;  such  as  a  stirring 
piece  of  musio,  a  noble  prospect,  an  agreeable  oompanion.  All  tlto 
language  naed  for  tlie  first  case^  can  be  applied  ben?  heightened  for 
degree*  The  demonstratious  will  be  more  powerful  and  (tersistent. 
In  case  of  previous  gloom,  there  may  be  jjower  i^uugb  to  restore 
the  mean  state,  with  or  without  surijlus.  The  vigorous  ami  robust 
will  put  forth  outward  manifestations;  the  loss  dcmoDstnOiTe  will 
take  on  a  cheerful  cast  of  thought. 

3. — An  oocamon  of  multiplied  and  concurring  pleasurable  sm- 
pressioiis: — a  great  fcjist,  i^ith  dninties,  muKir,  iind  rompAnyr  a 
joyful  celebration.  Under  this,  every  one  lb  ron  'lys 

of  elated  emotion  :  the  quietcM  temperaments  j  tiU 

that  bespeaks  force  profusely,  and  yet  not  exhausttngly,  awakeuotL 

4»~£latioil  of  tone  gradually  acquired,  and  unaccouiponied  with 
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•imte  shocks  or  sensaticins : — mere  bealtii,  replenishment  with  food, 
Btitiiuiants,  Buccessos,  bright  hopes.  Here  there  may  be  no  violent 
demonstrations ;  only  a  gentle  aottvity,  an  erect  ftttitudo*  a  disposition 
to  converse,  to  love  and  to  be  loved,  s  readineaa  for  exertioil»  a^  it 
under  a  roCreahing  stimulufl» 

Thi5  laat  case  opens  up  one  aspect  of  volnminoiu  or  massive 
pi oftr? lire— namely,  its  being  serene,  soothing,  quieting — as  opposed  to 
tht!  ri musing  or  stijiuilating  pleasures^  which  are  mostly  acute.  The 
plij^icid  side?  of  such  states  n\By  seem  to  be  an  exception  to  the  law ; 
as  there  is  a  lowering  instead  of  a  quickening  energy.  Thua  muscular 
repose  and  sleepiness,  if  j-ielded  to,  ore  massive  pleasures ;  yet  they 
art*  accompanied  with  decline  of  energy.  There  is,  however,  no  real 
contradiction.  It  is  the  very  nature  of  the  state  to  grow  out  of  n 
muscular  lull ;  this  is  its  basis.  So  far  as  compatible  with  that  essential 
condition,  the  pleasure  is  accompanii><l  with  its  quota  of  onlaveuinj^ 
aiBOOmpanimcnts ;  the  reposing  labourer  has  a  reumiint  of  force  enougU 
for  a  chec^rful  demeanour. 

Now  for  Pains  : — 

K— A  slight  smart,  an  acute  ehock— the  stroke  of  a  whip,  a  bitter 
taste,  a  sudden  mal -odour,  a  screeching  noi^ie,  a  glare,  a  small  dia* 
appointment  or  failure.  The  6bn4:k  bting  sudden,  and  the  system 
vigorous,  this  is  the  occasion  for  the  lively  demonstration  that  se^^ms 
most  at  variance  with  the  law  of  Pleasure  and  Pain*  The  individual 
la  wakened  up  to  a  very  active  display  ;  he  starts  from  head  to  foot, 
lalif  into  a  brisk  walk,  gesticulates,  and  seems  prepared  for  great 


2, — Let  the  shook  be  much  greater— a  more  serious  blow,  but  still 
acute  ;  and  let  tlie  subjrct  possess  great  physical  vigour  at  the 
moment.  There  will  atiJl  be  a  lively  and  energetic  outburst,  and  the 
appearance  as  if  the  greater  intensity  of  the  shock  made  a  propartiotuil 
intcn*aty  of  the  dilfuBtnl  manifestations.  This  is  only,  however,  on 
the  supj>osition  of  a  fund  of  vigour  in  the  in<livtduaL  Lei  tba  ooao 
bo  a  weuk  or  exhausted  subject,  and  this  secimd  dogre«5  of  stimulation 
is  the  reverse  of  invigorating,  even  in  apptaraneo  ;  it  induces  jirostra- 
tion»  loss  of  strength,  quiesct^noe  under  a  pain  still  rankling. 

3. — iSuppose  next  an  aoeumulatiun  of  painful  shocks  at  many 
points— a  shower  of  missiles,  a  stroke  with  the  oat- o-uine- tails.  It 
is  only  for  a  moment,  and  in  a  robust  (tubjeet,  that  tlds  more  liVTi^o 
millciion  can  be  followed  by  activu  manif*^tations,  Aocordlny  to 
the  uiioomMjted  law  of  Direct  Action,  it  ought  to  inspire  a  giant's 
fury ;  in  point  of  fact,  it  is  siuiply  overwhelming,  cru*hiiig,  uitiiriy 
prostrating.  Tlie  deluftive  appearamoe  of  strength,  under  a  moderate 
xmart,  is  no  longer  seen,  even  to  a  trilliiig  degree.  Vvry  stronif 
lUfiti,  at  the  halbcfdsj  keep  up  energetic  gi^^ticidatloas  for  a  abort 
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16  *lie  Lfraitation  and  Bivcrsion  of  energy.  The  dropping  of  the  jaw, 
in  ttstonifihment,  is  attribnteii  ta  the  gr^at  tlraft  of  nervous  energy  in 
supporting  the  active  stniin  poculiar  to  the  stuto  ;  there  b  a  relaxation 
of  mnny  of  the  muscles^  the  mouth  opens,  nnd  the  jaw  drops  of  it9 
weight  (p*  28-1).  The  vncant  expression  of  the  eyes,  in  a  mood  of 
intense  abstraction  or  meditation,  is  caused  by  the  rolaxation  of  the 
muHclos  that  converge  the  eyes  (p,  229),  A  very  lar^:©  number  of 
iituations  might  be  pointed  out,  wherein  the  eharnctcristic  display  is 
due  to  the  loss  of  ener^  at  one  point  through  ita  aliaorption  at 
another;  a9  stopping  suddenly  in  a  walk,  when  a  thought  strikes  us» 
or  when  about  to  say  something  emphatic  to  a  companion* 


It  is  under  the  *  Principle  of  Sorrioeable  Associxited  Habits ' 
thai  Mr.  Darwin  brings  to  bear,  upon  the  problt^m  of  the  origin  of 
ExprosaioUp  his  doctrine  of  the  Inheritanei!  of  at^quired  iiowi-r**  Ho 
supposes  the  will  to  be  a  more  primitivo  foot  than  Emotional 
Expression,  at  least  in  the  Tarioua  specific  modes  and  peculiontiei ; 
for  expression,  according  to  the  law  of  Direct  Action  would  bn 
coeval  with  the  sonffent  organization.  The  first  examples  uf  tho 
princijjle  are  tnken  from  the  lower  animals.  Dogs  before  goin^  lo 
slef^p  on  a  hard  floor  turn  round  and  round  and  scratch  the  floor 
with  their  fore -paws,  as  if  to  trample  grass  and  scoop  out  a  hoUow. 
Many  carnivorous  animals,  aa  they  approach  their  prey,  lower  their 
heads  and  crouch  ;  the  meaning  is  partly  to  hide  tliemselv^s,  partly 
to  prepare  for  a  rush  ;  they  do  this  when  there  is  no  real  occasian. 
Dogs  are  well  known  to  go  through  the  form  of  coTering  tlieir  excro' 
ment^  in  circumstances  whr^y  irrdorant ;  a  ptirposeless  remnant  of 
0omo  ancient  utility.  Kittens^  pupfiios,  and  other  young  animals 
bare  bean  accustomed  to  push,  with  their  foro  feet,  thdr  moth^m 
breasts,  to  make  the  milk  flow ;  thoy  do  this  samo  against  a  warm 
•oft  obstacle.  A  horse,  eager  to  atari  on  a  journey,  paoes  th« 
ground  ;  ho  adopts  the  same  iDOVwnaiii  when  about  to  l>o  fed.  and 
impatient  for  his  com. 

It  is,  perhaiMi,  in  discussing  th©  special  Emotions^  that  Mr. 
Darwin  obtains  the  most  illu.«)tratiTe  caaoa  of  inhemtod  oocprossiim : 
the  best  are  Anger  and  Four.  The  gestures  of  Anger  are  the  in- 
herit eil  attitudes  of  a  combatant  or  aggressor;  the  snoor  or  snarl, 
which  sometimes  uncovers  the  canine  tf  ttth  rt^veaU  our  animal  desert* 
ITio  i^xpression  of  Fear  is  connected  with  tho  violent  movements  {or 
cscupint?  dangcir. 

I  shall,  however,  proceed  at  once  to  his  moda  of  aooounting  for 
the  anomaly  of  the  pained  expression  in  the  hunian  face— the  eaerg^r 
put  forth  in  frowtking,  and  in  curving  the  mouth  by  ilte  depn?«sor  of 
Hie  angle.    This  was  tlie  difficulty  that  neithir  Sir  Charles  B/qU,  nor 
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focracuR. 


eo8i^«<IIcti0ii  to  Ihe  law  t4 
ilkat  I  hnvo  boen  able  to 
of  tho  siumller  iniMcl^ 
M  in  trrouohiu^  when  the 
If  frif  v«  m  s  deprg»e<»i  oautli- 
Imvttt  %  Urg«r  cihar? 
«flfe0d lo Ik*  VMovm  flBd  fte  ▼««»  md  oootrsbutes  to  ftnii»lji»7ftt4} 
A#  ioM9  «f  HiUi*  wMtk  is  mofv  dflpaidciil  on  Umm  orgaitft,  than  nn 
Hoiw  if  Ilk*  finned  ■iiaci—  woe  large«p  and  thn 
■naiidligWf  OMmid^  I  tliaak  thrm  would  bo 
mUkv^mfmm^tmn ;  aad  tkia  woold  he oii«  waj  out 
I  of  ffydttg*  thmt  la  Pbaiuri*  and  to  Pain  then} 
fka  ■imUlnirtiioa  of  phi^ml  mnerKf.  I  hiirt* 
t  OTfiiMWikwi  woold  aaSoo  as  r(>gar\U 
I  of  Ifei  wkola  hoAf  I  I  hflcw  norer  been  quito  aitls- 
ftid  of  Ha  wmSamMPf  lor  Ika  tea.  la  Uw  laea»  Iho  relax«d  nuiadaB 
mmt  mppmmmify  too  «BaD*  a»l  Hm  oovatttactiiiif  eflbtte  loo  gnat  lo 
jridd  dia  icnaiiad  talaMi  of  |iow«r  is  tlia  whoLa. 

I  wdl  now,  thtiiJimtit  rcriAw  Mr,  Danria't  asplaaatioii.     And 
flni  aa  to  tba  ad  of  Fkuaniag ;  purfniaifld  fcj  fhm  otMrncthm  of  the 
r  bgloaua  Iha  c^alvowt,  q|ipoMiig  Uw  lai;^  musck  of  the 


ih^^hm 


to 


aoi^  (oeciiiito*faat>taHf)u  TIm  frown  li  priatarilji  a»d  ge&cricallft 
I  ol  paia  t  ^  ita  deritative  afi|)BcattOfis— to  an^rer.  di«- 
and  detaiUffiiatiofi,  prr^daxity^  deUbetati<ni, 
tHj  tweaabia  to  tkai  origia*  Mr.  Darwin  haa 
of  iOflMaaliaft  lor  tba  tewa^  Qua,  giTcti  also  by  Mr. 
r»  it  tte  babii  of  dbatio^  IIm  Ofn  froia  tba  saa*  daring  rtwf 
wadam  iMam^  m  ia  •eaaniag  Iht  botiaoa  for  aa  a|i|»ioadi- 
sig  aaanrr.  Mr.  ^eac»'  pati  itfw  ipeaiaOf  ii|»oa  the  dinalioa  of  a 
ooaibat ;  wa  kaow  that  boxoi  toa  for  the  can ;  and  the  doaibatant 
that  hat  tha  eaa  ia  hit  ayes  i»  at  a  graat  iSadiantage ;  his  caily  ra- 
aoaree  b«iiff  to  draw  dowa  tha  wy^^hgaw  atid  eje-tids  as  a  ehada. 
Wa  ai^,  howavar,  giva  oatselTat  tha  beoafit  of  the  wid^  laaga  of 
hj  Mr*  Darwia ;  mteading  oar  ivf eiaace  to  all 
I  aiighl  be  iaeoABioded 
by  too  ill  w  11  giai^. 

Tha  other  aaqdeaatina  givea  by  Wt*  Banria^  k  to  aaMga  a  teia 
I  ol  onaiwatad  etepa  ia  tha  expcaaaaoa  of  the  tee^  aoooaatiag 
I  cinda  of  dharaoteriitioe  and«r  paia«  ttani«)y«  Hwt44ing 
If*  aad  oarwing  tha  aoath  dowaaratdt.  Ha  etatla  with 
the  act  of  aeMadag,  as  aiieiag  andcr  pam.  The  azetllcm  of  tha 
voiea  ia  pala*  is  origiaally  volaalatx,  arith  a  wm  lo  obtaiaaag  aa- 
Bstaaoe ;  aad  is  eaetgetie,  aoooadhag  to  the  aaoMnilits  of  tha  oasa. 
By  iahcntaaae^  this  grows  to  ba  aa  aajguMioo  «f  fasa  aadcr  aU  dr- 
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cQmstAnc(?3 ;  it  ceaaes  to  be  oonsciously  Toluntary,  and  becamee  a 
properly  eaiotional  expression* 

The  exertion  of  acrearaing  bning  tbua  rusamod,  n  number  of  con* 
Boquenc^is  nrise,  Mr.  Darwin  thinks,  by  phyfiolo^^cal  ciuise  and  effect. 
Violent  screaming^  leads  to  the  gorging  of  the  eyes  with  blood ;  thia 
in  a  painftil  Etff<vrt»  ami  the  will  is  roused  to  various  protpctivo  or 
iinielioratinf?  actions.  Thus,  the  eye-balls  are  coniprossed,  and  the  con- 
geKtion  uteiained,  by  the  united  tension  of  the  orbicular,  corrugfator, 
and  pyramidal  muscles ;  all  which  wo  know,  in  poi»t  of  fact,  to  be 
exerted  during  a  fit  of  cr)*in^  ;  while*  at  the  same  time,  the  lachrj'mal 
f;:lands,  under  the  like  compression,  gfivo  forth  a  stream  of  tears.  In 
this  group  of  efftwts,  Mr,  Darwin  traces  out  (I )  frowning,  (2)  the  ex- 
1  ression  of  grief  in  the  obliquity  of  the  eye-brow«,  {*>)  the  lifting  of 
the  uj»pfT  lip,  and  (4)  the  dopression  of  the  angle  of  the  mouth. 
'*  When  infants  scream  they  firmly  contract  tho  muscles  round  their 
eyes,  and  this  draws  up  the  upper  lip  :  and  as  they  have  to  keep  their 
mouths  widely  open,  the  depretisor  muscles  running  to  the  pnmer«  are 
likewise  brought  into  strong  netion.  Tl*i«  generally,  but  not  invariably, 
oatiMi  a  slight  angular  bond  in  the  lower  lip,  on  both  sidev,  near  the 
OOniew  of  the  mouth.  The  mouth  thus  assumes  a  squnriah  outline. 
The  oon  tract  ion  of  the  depressor  muscle  is  best  seen  in  itifant^i  when 
not  Bcreiiming  violently,  and  especially  just  bc^fore  they  brgin,  or 
whan  they  cease  to  scream  "  (194). 

8uch  is  the  explanation,  iterated  in  various  forms  by  Mr 
Darwin,  of  the  grpate^t  difficulty  attending  emotional  expression.  It 
liingee  on  tmo  assumptions.  The  one  is  that  screaming  in  pain  hnM 
arisen  from  a  Tolunt^iry  beginning,  namely,  the  calling  fur  aasiitanoe. 
The  primitive  outburst  of  the  voice  would  bo  either  from  sfiontAiiettyi 
or  in  the  cfTusion  of  delight,  or  both  togi>ther ;  to  •  shout  for  joy '  is 
tlie  natural  result  of  the  primary  tendencies  of  our  bring.  To  shout 
under  pain,  is  exceptional  and  secondary;  and  suppoMsa  m  senm*  of 
«  >me  end  to  be  grained ;  the  hahiUml  employment  of  tlie  aGream  fcr 
this  end  transfers  it  from  a  Tolnntary  to  a  ptirpo^elott  aet>  or  an 
emotiunal  expression,  ptirely  and  properly  so  railed* 

The  other  assumxdion  is  that  with  the  violent  exertion  of  tba 
muscles  of  the  larynx  and  cheat,  there  is  a  oong«*stion  of  blood  in  tha 
adjoining  parts,  namtdy,  the  features  and  (be  eye*.  In  tlje  eyes,  the 
gorging  if  especially  distressing,  and  woubl  by  the  law  of  the  will, 
iri'luce  movc«ments  of  counteraction;  theAv  Iwing  such  as  eompresa 
♦  he  eye»balb  Tlie  actions  suited  to  tho  efT^^t  comyirisii  thu  whola 
elrelc  of  movements  of  the  features  under  a  tit  of  crying ;  and  in  thu 
nulder  states  of  ]min,  there  would  be  a  !»malUT  cxertttm  of  tha  sntiia 
pnj1«.  For  example,  the  brow  is  eorrrigated,  and  tiio  anglo  ol  Um 
mouth  depretMd,  witk^ut  either  scn^aming  ur  tettAi 
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The  idoA  of  somethmg  pleasiiig,  as  a  feast,  b  itself  pleaaing  or 
esthOarating;  the  aotualixitig  of  agreeable  ideas  ia  agreeabk,  and 
obversely. 

The  problem  of  blushing,  however,  requires  a  painful  agency  ;  and 
if  it  come®  under  the  foregoing  law,  it  comes  under  its  painful  aspect. 
But  a  prior  question  occurs,  is  the  tendency  to  raijso  an  idea  into 
actuality,  Uie  same  as  the  tendency  of  self -attention  to  debilitate  tbo 
jMirts  attended  to  ?  Let  us  examine  this  case  by  itself.  I  have 
advertedt  in  an  Appendix  Note  (pw  685),  to  the  oontraat  betweca 
Objective  and  Subjective  regards;  the  one  being  invigorating  and 
stimulating,  the  other  relaxing  or  depressing.  Of  this,  as  a  general 
iaotf  there  can  be  no  doubt ;  although  no  explanation  has  aa  yet  been 
of  it,  the  fact  itself  has  been  accredited  by  general  obscrratioQ^ 
Sir  Henry  Holland  and  other  physicians  have  remarked  thiit  attend- 
ing to  the  sensations  of  digestion  impairs  its  power  for  the  time ; 
that  the  process  goes  on  better  if  the  attention  is  wholly  withdrawn 
from  it.  Mr,  Darwin  quotes  a  patient  of  his  father's  who  when  ho 
felt  his  own  pulse,  found  it  inegular ;  when  felt  by  the  physician, 
tt  was  pcrfectly^  regular.  In  these  owes,  however,  we  can  hardly  say 
that  there  is  the  carrying  out  of  an  idea  into  actuality.  Tht^ro  may 
be  instances,  where  a  patient  has  a  preoonceived  idea  about  himself-^ 
that  hid  heart  is  diseased,  or  that  his  digestion  is  bad — ^and  by 
dwelling  on  the  idea,  may  induce  something  of  the  rwdity.  Still 
that  is  not  the  same  as  salivating  at  the  sight  of  fooil.  It  would  be 
paralleled  by  salivating  from  thinking  of  the  glands  or  the  saliva. 
The  essentiftL  point  is  not  the  having  an  idea,  and  working  it  out  in 
its  proper  obteacter,  but  the  concentrating  of  attention  on  some  part 
of  our  own  body  or  of  the  luind*  To  be  thinking  of  self  is  the  main 
fact ;  and  thi*  general  consequence  is  some  debility  or  derangement 
in  the  functions  of  the  part ;  there  is  relaxation  of  the  vaso-^ motor 
stimulus  of  the  vessels,  witli  local  congestion,  which  amounts  to 
functional  weakness,  if  not  disease.  Among  the  records  of  Mtnlioino 
and  Pathology,  more  special  consequencos  are  assigned :  but  this  ib 
the  general  result.  Sometimes,  although  not  often,  a  healthy  action 
has  been  attributed  to  the  sell-reflecting  operation;  as  when  the 
catamenial  flow  has  been  stimtdated  by  thinking  intently  6n  the 
operation;  and  in  the  inHuenoe  of  imaginary  physic.  Tram  such 
instances  medical  men  have  supposed  that  a  curative  powfir  may  be 
found  to  be  wrapped  up  in  the  influence  of  the  imaginatian  ;  but  the 
caseta  that  favour  this  supposition  turn  chiefly  upon  a  princtpla 
different  from  either  of  the  two  now  in  disousaion.  nanif^ly,  the  powfV 
of  hope,  beliof,  or  sanguine  anticipation — a  state  favourable  to  healthy 
motion,  on  the  law  of  Pleasure  and  Pain, 

I  apprehend,    therefore,    that   ^1t>    X>arwin*s   explaxiattoti   of 
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in  'inr  nat  apmiin'  n  ;f  v.**.il7    in.L    Xi^rir^iAA    -r^en.ir.      --r    ^^-.rar 
iih^.tiT>^  .-jr  out  Tir i . 
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